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Comparative figures show 


METHYL ETHYL PYRIDINE saves you money 


Compare the price and performance of CAakniDE’s acceptor for the manufacture of vat dyestull id as 


2-methylo-ethy| pyridine with other pure pyridine type intermediate for vitamins, pharmaceuticals, and 
compound and you Il see that Cannipe’s MEP saves you pyridine [ype monomers, Phe unusual combination 


dollars and cents. You're also assured of uninterrupted strongly basie characteristics and low water solubility 


delivery in either small or large trial a mn extraction solvent. resin curing agent 


Methyl ethyl! pyridine is now used as a solvent and acid and intermediate for corrosion tobabiters 


Here are some MEP properties thot will interest you— 


Boiling Point (760 mm Hg). : 
Water Solubility (20° C) %, iat wt. in water 
% by wt. water in 


ZARBIDE lonization Constant (20° C) 27x10 


HEMI A L 3 For further information on MEP, please send in this coupon. 


CARBIDE AND CARBON CHEMICALS COMPANY 
Pf 30 East 42nd Street, Room 308, New York 17, New York 
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Stainless Stee! 
product zone. 

e Big Capacity—up to 
40 sq. ft. of screen 
area in floor space 
34 ft. square. 

Complete Rotary Motion 
rapid, accurate 
separations. 


Totally Enciosed— 
dust-tight. 

Ali-Mechanical, heavy- 

duty drive and base 


In some plants, installation of a modern 
Bar Nun has multiplied screening capacity 
in the same floor space. And, every inch 
of screen surface is active and productive 
The Bar Nun's single plane, uniform ro 
tary motion rapidly exposes the material 


to 4 number of screen openings 


Ihe sifter box (stainless steel panels 
mounted on cast aluminum frames) to 
tally encloses the screen for cust tight 
operation, Screens are casily removed for 
Cleaning. Rugged all mechanical construc 
tion and accurate counterbalancinyg assure 
smooth, trouble tree performance and 


duratulity 


When you want top screening ethcency 
economy duratility, you want the 
Model “M sun Rotary Sifter. Avail 
able with trom to (8 square teet of 
screen surface, for single or multiple ep 


arations. Write for Bulletin 50% 


Recommendations and Enginecring 


without Obligation 


EQUIPMENT FOR THt FH 


B.F. Gump Co. 


Engineers & Manvlacturers Since 1877 


1311 S. Cicero Avenve «+ Chicago 50, Illinois 
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How to IMPROVE Process Vessel PERFORMANCE 


In evaporators, by controlling liquid carry-over 
product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


By effecting clean separation of liquid from vapor 
Yorkmesh Demisters improve process vessel per- 
formance. 


In distillation equipment liquid entrainment is 
controlled, giving better quality overhead products 
even at increased thruput rates. 


In refinery vacuum towers, higher quality gas 
oil means higher conversion rates to gasoline in the 
cot cracker. 


In absorbers, loss of absorbing liquid is pre- 
vented. 


in separator vessels and knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete liquid 
separation decreases compressor maintenance. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmest: Demisters contribute to 
the solution of air pollution problems. 


Write for Bulletin 17 and a complete list of the 
many case histories available from our 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 
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Inner secrets of 


inner valves 


FACTS EVERY CONTROL VALVE USER SHOULD KNOW 


This is a rare photograph . . . presented in a com- 
pletely unretouched form, It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 
listed as two inch valves, All are high lift. But 
compare them. 

Note the Kierey & Mueceer inner valve at the 


far left, It equals the others on every point of con- 


Our 78th Year 
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sideration ; exceeds on many. Look at the diameter 
across the skirt... that’s one reason for the re- 
markable Cy of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column, 
Examine the machining and the super-finishing. 

It’s no wonder . . . K&cM is the valve that likes 
to be compared. It’s a better valve and a better value 


by every measure of comparison. 


FOR THE COMPLETE FACTS 
write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 


| 
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Back in 1942 the new synthetic rubber program was of urgent 
importance to the war effort. Naugatuck Chemical Company, 
Division of U.S. Rubber Co., developed processes that included 
fluid mixing applications. Many of Naugatuck’s top-entering and 
portable mixers were engineered and manufactured by Eastern 
Industries specifically for these processes. 

After fourteen years of hard, continuous service, these Eastern 
Mixers continue proving their built-in reliability. 

If you have a process entailing critical operating conditions, get 
a long-term guarantee on your investment by selecting durable 
Eastern Mixers. Eastern offers engineering assistance in the selec- 
tion of proper mixers from the complete Eastern line. 


CONTINUOUS 
SERVICE... 


14 YEARS 


2 


G 


INDUSTRIES, INC. 
Mixer Division 
Regent Street 
Norwalk, Conn, 


TURBINE 
MIXERS 


TOP & SIDE 
ENTERING 
MIXERS 


PORTABLE 
MIXERS 


Various models ofter 
a choice of speeds and 


H.P. dependent upon Heavy-duty models cover the range 


Many of the Eastern 


the consistencies of from Y% to 30 HP., at speeds from 


fluids. All models are 

available with shafts and 

propellers of various alloys. 

Single and dual propellers, and 

a wide choice of motors give 
flexibility to handle the most critical 
of operating conditions. 


280 to 1725 R.P.M. Versatile in design 

rugged in performance, these 
mixers offer a wide choice in mount 
ing arrangements and motors. All side 
entering models are available with 
stuffing boxes which can be repacked 
with a full tank, 


Turbine applications include 
blending, dissolving and 

heat transfer. A variety of 
motor mounts and stuffing boxes 
available within a HP. range of 
V4 to 40, add flexibility 

to the tastern line 
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Noted and qt 1oted 


PROCESSING TECHNIQUES 


Austin 8S. Brunjes 


yroce has been develo ved 
i 


new 
A and 
stage for the production of acetylene 
It has 
been estimated that acetylene so pro 


presently in the pilot plant 
at extremely high temperature 


duced will cost considerably less than 
Other 
developed same 
fundamental basic reaction to produce 
blocks in the 


it does now imilar processes 


will be using the 


other 
field. 


Solar energy on a small scale is be 


building organic 


ing used to produce oxides of nitrogen 
which in turn are made into 
fertilizer, A. D. Little has recently 
announced the completion of a 


from air 


olar 
furnace for experimental purposes, and 
the French have been operating experi 


mental high temperature units for some 
time 

some reactions take place at tem 
peratures that melt and volatilize re 
fractorie Both reactants and prod 


ucts are completely ionized sy creat 
field at the wall of the 


repelled 


ng a Magnet 
vessel, the hot 
thereby 


molecules are 
allowing the wall and refrac 
tory to remain at much lower tempera 
Such reactors are called “mag- 


jugs, and 


tures 
neto-strictive” or magnetic 
offer commercial possibilities for pro 
ducing reactions requiring extremely 
high short 


periods 


activation energies tor 


Many reactions favored thermody 


namically by higher pressures have 


been uneconomical in the past because 


of the cost of pressure ve sels to con 


tain the reaction. A recent mechanical 


engineering paper has demonstrated 


(from White Sulphur) 


OF THE FUTURE 


The Lummus Company, New York, N. Y 


the applicability of the constant shear 
theory to the design of pressure vessel 
heads and closures, permitting higher 


pressures with thinner materials 


New Construction Materials 

Only recently 0.2 per cent of one of 
the less usual elements added to 
steel ; the tensile strength was 


was 
stainle 
nearly doubled and the resistance to 
creep at high temperature was consid 
erably improved, Science is beginning 
to go back and study the elements it 
has available, and how they affect one 
inother in solid solution to form better 
This progress 
the renascence of the chemistry of the 
olid state 


Armour 


alloys is an offshoot of 


tart 
tudy of porcelainized and 


Institute researchers 
ing with a 


glass coated steel panels, concluded that 


a really successful ceramic coating 


which would resist temperature and 


oxidation would be a metal oxide it 


elf; the oxide to survive the high tem 


perature and erosion and to insulate 


the metal, and the metal to give the 
necessary tructural and tensile 
trength. Using a tool already devel 


metallizing gun, Armour 


found that this technique wa 


oped the 
not good 
enough to make a metal oxide bond to 
the metal. The oxide particles did not 
get hot enough to make a satisfactory 
bond, An entirely new technique and 
a new tool have been developed to spray 
these “flame ceramic 
metals and, although many have been 
few have been tested outside the 


as coatings on 


made 


For instance, a zirconium 


oxide has been developed whi h does 


laboratory. 


This Age of Science 
This 


we now live is capable of producing 


age of science in which 


great good or even greater evil, de 


pending upon the uses to which knowl 


eclge is put Both atomic enerey and 


electronics can be either a boon or a 


scourge to mankind. Which they are 
to be will depend very largely upon 
the educational forces of the world 


institutions are de 
truth 


are permitted to 


If the educational 


voted to the search for and 
scholars 


teach the 


if dedicated 


ascertain and truth as they 


understand it, instead of being ori 


ented toward the invention of weapons 
ot destruction in a race of armaments, 
each 


untold blessings can flow from 


8 @ CHEMICAL ENGINEERING PROGRESS, May 1957 (Vo! 


of them It will be done in America 


because our rights of belief and ex- 
pression are guaranteed by the Consti- 
tution and because our concept of 


higher education is deeply rooted in 


the cause of treedom 


It is in such times that there 


are no limits to human accomplish 


ment | believe without reservation 


that the college of today have 


students 


vreater opportunities tor accompli 


ing worthwhile things and of earning 


lasting satisfactions than did any other 


generation of Americans in our history 


Hon. Earl Warren on the 
of the hundredth 
the establishment of 
suy 


iccaston 
one anniversary of 


Viagara Univer 


53, No. 5) 


not soften at 2,500°C. (4,530° F.). 
Herein lies one of the keys to high 
temperature chemical processing ves- 
sels of the future. 

We are all aware of the usefulness 
of graphite as a material of construc- 
tion tor many chemical reaction A 
that looks very promising 
for the future has been developed for 
ten- 


new process 


pressure moulding graphite. The 
‘ile strength of the 
to be 


product is claimed 
that of cast iron at 


This material will 


three times 
high temperatures 
not only be useful for reaction vessels, 
but may also be moulded into panels 
of construction 


for various other type 


where strength, insulation, and heat re- 


istance are important criteria 


New Raw Materials 


It was recently announced that “na- 


tural” rubber has been synthesized 


Synthetic polyisoprene as normally 


prepared possesses an irregular struc- 
ture which prevents it from having the 
great mechanical strength of natural 
Natural rubber has long been 
The 
well-ordered 


rubber. 


known as a linear polyisoprene 


secret of producing 


polymers lies in the discovery and use 


of new catalysts and new catalyst fam- 


ilies The polymer revolution has 
already added several new words to 
our chemical languag namely “Atac- 
tic,” “Tsotactic “Syndiotactic and 


“Stereo pec ific 
Phese polymers yield x-ray diagrams 
indicating that they are highly crystal- 


line. This means that they have higher 


melting points, are tougher and more 
rigid than the presently available 
forms. They may be drawn into 
oriented fibres which have a much 


higher tensile strength than nylon. It 


hould be mentioned that not all iso- 
tactic polymers will be crystalline in 
pite of the regularity of structure, 


and not all atactic polymers are amor- 
phous. Isotactic polypropylene is now 
being piloted in Italy. American com- 
panies are studying its potential. Be- 


cause of its properties it will enter the 


ame end use field as the various poly- 


ethylenes: film, mouldings, pipe, plas 
tic bottles, and wire cable insulation 
It also has other potential use if low 


ibsorption can be overcome by 
field In 
the non ipparel field it can be used for 


water 


entering the synthetic fiber 


rope industrial filter cloth eat 
cover incl upholstery fabric 

The catalysts so far used have been 
boron trifluoride complexes, Zeigler 
catalysts, one type of which is prepared 


Tif ly 


catalyst, 


Al( Alkyl) 3, 


earlier the 


by reacting with 


the “Alfin” 


solid catalysts 


and 
such as the molybdena 


on alumina, and the chromia-alumina- 


(Continued on page 12) 
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 Cooper-Bessemer motor-driven EM compressor in o tire 
manufacturing plant of The Firestone Tire and Rubber Company. 
This heavy-duty unit, rated 200 hp ot 450 rpm, efficiently handles 
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Three weeks by ship from New York and 1,000 
miles inland from Belém lies Manaus, Brazil. Here, 
(COPAM ) 
wanted to build a refinery to provide an immediate 


Companhia de Petroleo da Amazonas 


source of refined oil, vital to industrial development 
of the Amazon Valley's vast potential. 

Sweco’s Engineering and Construction Division 
designed tanker loading and unloading facilities; 
storage for crude and finished products; crude and 
vacuum, catalytic cracking, and gas concentration 
units; a steam plant; an electric generating plant. 


Torrents of problems 

No, | problem was distance and communications. 
Manaus is 2,500 air miles from the industrial centers 
of southern Brazil. Contact with Sweco’s home office 
in Los Angeles was by wireless 

Construction equipment and materials had to be 
shipped from the States. For five or six months each 
year, torrential rains slowed down operations, Labor 
was another big problem. It was nearly impossible to 
recruit trained craftsmen from the south, 


Procurement and inspection 

Sweco engineers were responsible for procurement 
as well as design, They inspected all construction 
including the refinery’s catalytic cracking unit, which 
uses a process licensed by Universal Oil Products 


This new SWECO-designed 5,000 BPSD 
refinery on Brazil’s Rio Negro is a 
major step toward industrial develop- 
ment of the Amazon Valley. 


Giant Strides in Amazonas 


Company, one of the many licensors providing refin- 
ing processes and technology to Sweco. All heat ex- 
changers and columns were made at Sweco’s Los 
Angeles plant and shipped to Manau 

To Sweco engineers who design and build moder- 
ate-size refineries, chemical plants and ore beneficiat- 
ing mills all over the globe, the copam refinery is a 
and elements. 
Whether the job is in the distant interior of Brazil or 
here at home, Sweco delivers 


clear victory over impossible logistics 


on schedule 

That’s the basis of Sweco’s reputation for depend. 
ability and service...in engineering and construction 
of refineries, chemical plants and ore beneficiating 
mills . . 
equipment such as heat exchangers, steam jet ejectors 


.in the design and manufacture of process 


and distillation columns ...and in a complete line 
of vibrating screen separators, 


Write today for our new brochure on how Sweco 
products and services can help meet your processing 
needs. Ask for brochure E-3-29. 
at Southwestern 
Engineering 
SWECO Company 


Engineers and Constructors Manufacturers 


4800 Santa Fe Avenue e Los Angeles 58, California 
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How to evaluate materials of construction 


for the chemical plant LO) 


RESISTS CORROSION 
Stainless is almost 
impervious to attack by 


Choosing materials of construction for chemical- 
industry equipment is a complex job. The first 
step toward the solution of a new problem is the 
analysis of all the requirements that can be antici- 
pated. If they indicate one or more of the prop- 
erties shown, thances are that Crucible stainless 
steel is the most practical choice you can make. 


oxidizing acids like 
nitric acid. It resists 
strong alkaline solu 
tions, and many other 


chemical compounds, 


PREVENTS CONTAMINA- 
TION—With stainless 
there’s no pickup of metal 
lic tons or deterioration in 
the product. Stainless 
stays out of the process 
solution 


CLEANS EASILY~—Even for the most rigorous clean 
ing problem—that of decontamination to remove 
radioactive matter—stainiess is chosen decisively 
over other materials 


WITHSTANDS TEMPERATURE EXTREMES - PROVIDES GREAT STRUCTURAL STRENGTH 
At very high temperatures, stainiess stays Stainless is about 50 tronger than mild 
strong. At very low ones, it does not become steel. it permits lightweight, durable construc 
brittle as other metals may tion of chemical processing equipment 


Crucible metallur 


gists have had con 


iderable experience 


with tainless in 


chemical applica 
tions. They wall be 
happy to work with 
you to make the best 


most economical use 


of stainless in your 
plant Crucible Steel 
Company of America 


The Olwer Building 


ALLOWS COMPLEX FABRICATION-Stain. Square, Pills 
less can be cut, bent, drawn, welded, burgh 22, Pa 


RESISTS WEAR AND ABRASION 


— Erosive and abrading action 


makes the surface of stainless machined, forged, spun, riveted, cast — Send for a copy of the 44. 
harder. It’s ideal for mixers fabricated by all the common metal-work- page booklet “Making the 
ing processes. Stainiess imposes no Most of Stainless Steels in 


the Chemical Process tndus- 
tries”. It's packed with dota 
you con use 


chutes, bins and piping on nt design 


Ic r Uj C | # LE first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Lid. 
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...if YOU 


are interested 


“just a job" 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 
and experience, to 
Mr. T. J. Donovan 


Engineering Department 


®t. war orf 


Better Things for Better tiving 
throwgh Chemistry 


in MORE than 


To a designer who 
seriously wants to grow 
in his field, 

Du Pont Offers Real 
Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields 


Progress and promotion 
are commensurate with 
ability and performance 


Comprehensive and varied 
training programs to 
develop both technical and 
administrative abilities 


Promotion-from-within + lithium and aluminum have been sug 
This, plus continuous ey) gested for combination with carbor 
Company growth, assures rua monoxile to produce the primary al 
both excellent advancement th cohol Methanol has already beet 
opportunities and stability nt made on a semi-commercial scale in 
Progressive benefit >a . this manner. 


programs provide 
immediate and long term 
security — majority 
company paid 


APPLY NOW to fill one 
of these immediate 
openings for 


PROCESS DESIGNERS 


PROCESS 
EQUIPMENT DESIGNERS 


MECHANICAL DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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By manufactured out of everything but 
is petroleum. G-E has announced future 
ba: | research in the use of molten metal 
Be, | and molten glass as supersonic lubri 
cants for the “Space 
New Tools 
is" A hard look is again being taken at 
1 luminous are processes and silent di 
Cie | charge processes. Several companie 
Je have been studying the feasibility of 
gas phase chemical reactions in lumi 
Sar nous high frequency electrical di 
te charges, when synthesis requires high 
y activation energies at relatively low 
reaction temperatures. A patent ha 
i already issued and applications are now 
‘ pending for further improvements in 
= technique. The most promising sy! 
e thesis studied is the production of an 
oe hydrous hydrazine from ammonia. The 
wae technique involved is feasible for the 
production of high energy rocket fuels 


Noted and quoted 


(Continued from page & 


silica type. For nearly fifty years re- 


search has been carried on with dis- 


persions of lithium, sodium, potassium, 
rubidium, and cesium with isoprene 


More recently lithium wire has been 


used which produced the synthetic 
natural rubber. A United States patent 
on this process was issued over forty 


years ago and only today its potentiali 


ties are being realized by means of the 
development of infrared techniques for 
studying structure. 


Such new raw materials as bis- 


phenol A. phosgene, dichlorocyclaoxa 


butane and the fluorinated unsaturates 
are being studied and researched now 
to produce more plastics. 


In the inorganic polymer field, where 
the greatest development may take 


place, we have only scratched the sur 
face in developing the silanes. Rigid 


uy * polymers, all inorganic, will be devel- 
he : oped and pressed into panels for build 

“+ ing and construction purposes, auto 
motive bodies, pipe, and a myriad of 


articles now fabricated from the or 


ganic polymers with the added advan- 
tage that they will be fireproof. The 


catalysts needed to tailor make these 


polymers are now in the laboratorie 


The metal hydrides are being inter 


iy | ively studied for use as raw materials 


or as intermediates. The hydride 


Lignite is being studied as a raw 


material for many chemicals Sy 


thetic lube oils and greases are being 


e. (Continued on page 18) 
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. Rigid cast stand 


. Stendard 


. Generously sized bearings positioned 


with maximum span provide shoft 


operation of best precision 


. Extremely rigid, large diameter, pol- 


ished shafting deflects minimum amount 
under operating conditions. Ideal con 
ditions are provided for best stuffing 
box life, lowest maintenance cost 


. Gland follower designed for easy 


adjustment. Split feature makes it easy 
to repack stuffing box. 

assures precision 
alignment of output shaft through 
stuffing box by means of rabbet fits to 
geor reducer base and mixer mounting 
flange. Stand design makes it easy to 
reach stuffing box gland for od- 
justment 

square packing —readily 
available. 


7 


Lantern ring, with two lubrication fit- 
tings at 180, provides opportunity 
for best stuffing box 
Tapped lifting holes make removal 
easy. 


lubrication, 


. Stuffing box hub, flange facing, mixer 


drive output shaft, and mixer coupling 
supplied in any machinable alloy 
required to suit process conditions. 


. Mounting flange provided to mate with 


ASA standord ond other flange sizes 


. Philadelphia Mixer coupling saves you 


field assembly cost by enabling us to 
completely assemble and test the 
drive unit at our plant. You simply bolt 
the mounting flange to your tank 
flange, then couple the lower agi 


totor staff. 


guarantee 

low cost, trouble- 
free stuffing 

box operation 


Philadelphia Model PTS Mixers 
are designed and built with this 
principle in mind: a stuffing box 
operates best on a shaft that runs 
best. Every effort is exerted to pro 
vide each drive with a mixer shaft 
that runs absolutely true. As a re 
sult, Philadelphia Mixers guaran 
tee top stuffing box performance 
with minimum maintenance 
least downtime 


LESS SHAFT RUNOUT... 

On each Philadelphia Mixer, great 
care is taken to hold shaft runout 
to a minimum. Output shafts are 
precisely machined, ground, and 
polished to smooth concentricity, 
then supported by large, high capacity 
roller bearings mounted with generous 
span. Bearing clearances are held to mini 
mum allowable limits. The result is a shaft 
that will operate with absolute minimum 
“built-in” runout. Even in biggest units, 
total indicated runout at the stuffing box 
is held to as little as 0.002" 


MINIMUM DEFLECTION .. . LESS MAINTENANCE 
The gear reducer support stand and stuffing 
box assembly are designed to position the 
stuffing box just as close as possible beneath 
the gear reducer bearings. Unbalanced 
loads applied to extremely rigid, large 
diameter shafts by mixing impellers cause 
very little shaft deflection at any point 
At the stuffing box, positioned so near to the 
on of shaft support, deflection is negligi 
je. Philadelphia Mixer design has elimi 
nated the need of shaft support from the 
stuffing box, and it can function as intended 
as a shaft seal only! Operate at high tank 
pressures with extremely long overhung 
shafts and still be assured of trouble 
free operation with minimum maintenance 


WIDE RANGE OF PRESSURES AND 
TEMPERATURES... 

The standard stuffing box shown is de 
signed to operate with vessel pressures 
ranging from full vacuum to 150) psig, 
temperatures to 5O00°F and above—de 
pending upon effective range of packing 
type required for process conditions 
Cooled stuffing boxes are supplied where 
needed. Standard PTS assemblies are sup 
plied mounted upon ASA 150 Ib. standard 
raised face flanges. Flanges of other dimen 
sions, or rated for higher pressures, can 
be supplied 

For further details, write, wire or phone your 
nearest Philadelphia Mixer representative 


| 


philadelphia mixers PHILADELPHIA GE AR WORKS, INC. a 


ERIE Ave 


STREET 


PHILADELPHIA 34 PENNA 


Offices in all Principal Cities 


INDUSTRIAL GEARS SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS COUPLINGS 


Virginia Gear 


4 Machine Corp. « Lyne hburg, Va 
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Performance exceeds claims 
for G-29 steam-hydrocarbon 
reforming catalyst 


THIS 18 G-29. A nickel base catalyst containing 
approximately 277 nickel, For reforming of hydro 


carbons at temperatures of 1100°F to 1850°F in pro 
duction of ammonia and methanol synthe S15 Bane 


hydrogen, OXO synthesis gases, controlled atmos- 
USED IN ADAMS TERMINAL AMMONIA PLANT of Phillips Chemical 


pheres, carrier or utility send-out gases 

Company. Girdler catalyst specialists studied the production of ammonia 
syothesis gas in secondary reformers. Cooperating with Girdler, the 
Phillips Chemical Company ran pilot plant tests and selected G-29 
catalysts for this application. Results: Catalyst performance exceeds 
Girdler claims. Methane in reformer effluent ts less than O.1 mol per 


cent at normal operation, 


‘ 


PHYSICAL QUALITY. Important key to the high quality level of Gurdler YOUR PROBLEM? Girdler's Research, Development and Technical 


catalysts is the extensive series of physical measurements continually Service groups combine sound scientific theory and extensive 
being applied to them to show such properties as surface area, pore commercial experience in the solution of catalyst problems. This 
volume, particle size, shape and density, crystal structure. Test shown is know-how and Girdler's continuing program of product 


for pore volume improvement, high quality control standards, and a keen 


appreciation of customers’ catalyst problems can help you 


CATALYST DEPARTMENT 
Write for free bulletin No. GC 1256, 


cataloging Girdler's full line of catalysts. “the GI RDLER | 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


Girdier Manufactures Catalysts for: Hydrogenation « Synthesis Gases and Hydrogen Generation + Desulfurization * New Catalytic Processes 
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PURE POWDERED 


Hydrogen 

The 3-stage ES at left compres 
ses hydrogen to 1000 psi, for 
processing low-grade scrap into 


pure copper powder 


Natural Gas 


This Ingersoll-Rand ER compres 
sor is used as a natural gas 
booster in the reforming process 
hydrogen for 


which produc es 


copper reclamation 


COPPER 


m LOW-GRADE SCRAP 


Junked motors, copper-clad iron scrap 


auto radiators, sweepings and 


ashes containing brass and copper turn- 


fore could be economically reclaimed 
all now yield pure powdered copper 
which is ideal for roll-bonding into rod 
strip and tubing stock 


This is possible due to a technique de 
veloped by Chemetals Corporation (New 


York) and first put into operation at the 


North Kansas City plant of Whitaker 
Metals Corporation, The key to the proc 
SS 1S hydrogen was compressed to 1000 


OMLY |-R COMPRESSORS HAVE CHANNEL VALVES 


Known for high efficiency, quiet 
operation and exceptional 
bility. Entirely different. Each 
valve is a combination of rigid 
stainless-steel channels and leaf 
springs, with trapped-air spaces 
which cushion action, prevent 
impact 


furnace 


. low grade scrap whic h never be- 


compressors play leading role in new recovery method at Whitaker Metals Corporation 


psi pressure by an Ingersoll-Rand ES com 
Whitaker 


hydrogen from natural gas, using a small 


pressor, manufactures its own 


or LR compressor as a fas booster unit 


These compressors have bee hope rating 
tor more than two years with only routine 
maintenance attention, and are another 
example of the dependability of Ingersoll 
Rand equipment. This ability to stand up 


in Continuous heavy-duty service means 


real long-range ce on any type of 


job. Ask your I-K representative for in 


Comey 


formation on air or gas Compressors suited 


to yous sper ific rene ds 


¥ 11 Broadway, New York 4, N.Y 
COMPRESSORS *© GAS & DIESEL ENGINES 
AIR & ELECTRIC TOOLS © CONDENSERS 
VACUUM EQUIPMENT + ROCK DRILLS © PUMPS 


CHEMICAL ENGINEERING PROGRESS, May 1957 (Vol. 53, No. 5) 15 


| 
sw 


Our large staff of highly skilled process engineers 
has demonstrated its ability to perform success- 
fre fully in a wide variety of process areas. These 
specialists, backed up by our detailed design, 
procurement, and construction forces, have 
worked closely with many different industries 


Chlor-alkali plant for Olin Mathieson Chemical Corporation 
Mcintosh, Alabama 


Petroleum refining unit for the McMurrey Refining Company 
Tyler, Texas 
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BLAW-KNOX OFFERS 
SPECIALIZED process SKILLS 


in design, engineering, construction and initial operation of plants 
for diversified process industries 


in developing methods and processes, improving 
standard equipment, and providing modern, 
efficient facilities for profitable operations. 

Our engineers will welcome the opportunity to 
focus this specialized experience on your pro- 
posed projects or plant expansions. 


Moterials testing reactor for the Atomic Energy Commission 
Idaho Falls, Idaho 


Resin plant for Glenn L. Martin Co. 
Painesville, Ohio 


| 


AND EXTENSIVE EXPERIENCE 


Bulletin No. 2514 outlines briefly the scope 
of our competence in vorious process indus- 
tries. A copy is available on request. 


BLAW-KNOX COMPANY 
BLAWKNOX Chemical Plants Division 
» | Pittsburgh 22, Pennsylvania + Chicago 1, Illinois 


Birmingham New York Phidadelphia« San Francisco Washington, D.C. 


Designers, engineers and builders of plonts for the process industries: Chemicals « Resins and Plostics 
Petroleum « Petrochemicals « Fertilizers « Fats ond Oils ¢ Nucleonics « Synthetic Fuels « Foods 


Fine-chemical facilities for Mallinckrodt Chemical Works Instant dried starch plant for Corn Products Refining Company 
St. Louis, Missouri Corpus Christi, Texas 


Fertilizer plant for Illinois Farm Supply Company Soya bean processing plant for Central Soya Company 
Tuscola, llinois Chattanooga, Tennessee 
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Chemiseal Mechanical Seal— 


An ALL-TEFLON Seal of pressure- 
balanced bellows design. Good for 
all mediums including fluids with 
suspended solids. Applicable to all 
pump or agitator shafts. Cata- 
log MS-1155 


are chemicals 
EATING UP 


your packing dollars? 


Try Chemiseal Packings and Chemiseal Mechanical Seals that 
give months of service instead of hours. Made of duPont TEFLON 

impervious to practically all chemicals—they won't 
deteriorate, they won't contaminate, they won't ‘freeze’ 
shaft action. Write for literature. 


Chemiseal Pump Packings— 

For general purpose or non-contam- 

inating pump service throughout 

the processing industries. Two types 
pure TEFLON and graphite impreg- 

nated TEFLON. Catalog AD-155 


Chemiseal V-type Packings — 

For manual, air or motor-operated 
valves. Distinctive tapered V de- 
sign provides necessary seal at low 
gland pressure and reduced torque. 
A companion product to the famous 
Garlock Chevron Packings. Cata- 
log AD-155 


Chemiseal Wedge-type Packings — 
For valves made of Haveg, Karbate, 
ceramics, etc, Offers unusually low 
gland pressure. Rings provide cush- 
ion against thermal expansion. 
Adaptable for spring loading where 
exceptionally low friction load is 
required, Catalog AD-155 


United States Gasket Company 
Camden 1, New Jersey 


Ujnited 
S'itates 
Giasket Dwiiexn 


OF THE GARLOCK PACKING COMPANY 
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Noted and quoted 


(Continued from page 12) 
and the synthesis of intermediates for 
high temperature resistant polymers 
The direct production of steel from 
iron ore has created a stir in England 
with the announcement of the work 
done by the British Iron and Steel 
Association on a process using the 
fluidized solids technique. The diffi 
culti with the proce he in the high 
temperature necessary, the danger of 
explosion and the inability of present 
refractories to stand up for more than 
i few week In our country W. K 
Lewis has developed a_ proce using 
the fluidized bed technique for the di 
rect reduction of iron ore to Fe and 


FeO witl methane it temperatures 
from 1550-1650" Steel companic 
are contemplating imilar processe 


using hydrogen from one source ort 
inother at temperatures ranging from 
900-1,700° F. and pressures from 15- 
4) pounds per square inch 

Boranes substituted boranes 
offer interesting possibilities as inter 
mediates for new chemicals. Boron 
halides open the way to cheaper metal 
hvdrides as wella erving a tools for 
refining zine, copper, Magnesium, and 
aluminum alloys. They also have been 
uggested as polymerization catalysts, 
as catalysts in inorganic reactions and 
as Friedel-Crafts condensing agents in 
organic synthesi The chloride is 
effective in the control of magnesium 
metal fires and has been patented as a 
stabilizer for sulfur trioxide, an up 
ind coming sulfonating agent and 
olvent 

Theoretical development are lead 
ing the way to a better understanding 
of the mechanism of solution and 
olvent action. A recent announcement 
that acetonitrile has been substituted 
for acetone in the separation of the ¢ ‘ 
fraction in a butadiene plant, thereby 
greatly increasing its capacity, is the 
opening gun for new uses ol inother 
tool The relative volatilitie in thi 
new solvent change from 1.2-1.25 to 
2.5 Many possible extractive and 
izeotropic solvents have never been 
tried because the basis for selecting the 
proper chemical ha ilway been hap 
hazard, confused and not well under 
tood. Linus Pauling gave us one of 
the keys to this new technique in his 
classical work on the “Nature of the 
Chemical Bond.” Research following 
up his exposition has shown that pre 
viously inconceivable reactions may 
now be carried out due to a revision 
of our ideas of reactivity, group inter 
action, and the influence of neighbor 
ing groups upon the distortion of 
bonds 

(Continued on page 28) 
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the engineer 
and the 


SPECTRUM OF KNOW 


University of Michigan 


Robert White Ann Arbor, Michigan 


— 


Fig. 1. Knowledge is ordered and 


continuous 
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engineering al tof all huma othe statement 
knowledge if one to mamta pel feet bon erst 
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the writings of the ancient Egyptians 
and Persians. It was amplified through 
the ages by such philosophers as Ar 
totle ir Francis Bacon, and Auguste 
( omite Ihe notion that knowledge 1 
ordered and continuous is illustrated u 
igure | 

The most precise area of knowledge 

probably that portion of m ithematu 
which is devoted to finding the logical 
comsequences ot set irbitrary po 
tulate It is represented by the mini 
mum pomt on the curve relating uncet 
tainties to the position in the spectrum 
ol knowledge. Mathematics is unusual 
in that the selection of its postulate 
bisacle rapidly into the area of philo 0 
phy, and so its range of uncertainty 
covers probably not only the minimum 
but also the maximum, observable in 
human knowledge. It i ignificant 


that many 


outstanding philosophers 


uch a \.N. Whitehead and Bertrand 


front of the bulldozer are the rubble 


and tree which might represent the 


lack of knowledge in our future path 


ozer is a relatively smooth, clear path 
representing the knowledge which we 
e attained And at the blade of the 
bulldozer there is a zone of turbulence 
representing our active areas of re 


earch and creative development 


Although we need engineers who will work 
in relatively familiar areas, the universal cry 
is for engineers who can work in the zone 
of turbulence, on the frontiers of chemical and 
industrial developments 


The bulldozer seems to be not only 
moving taster and taster but also plow 
ing up a greater and greater tront and 
our real need is to train people who 
can survive the present zone of turbu 
lence, and also help to make and then 


live in the one which is to come in the 


NATURAL 


PHYSICAL SCIENCE social 


SCIENCE 


SCIENCE 


HUMANITIES 
PHILOSOPHY 


Fig. 2. Plot of quantity of knowledge in relation to the spectrum of human knowledge 


Russell have also been expert in 

\iter mathemati other branche 
ot knowledge might tollow in some or 
det uch as the physical scence 
cluding physi chenustry, astronomy 


the natural screnee meclucing uch 


en is biology, zoology the octal 
cence mclucding economn political 
crenes psychology the humanitre 

language, and 
literature ind the fine arts through 
religion and which also shade 


into philosophy 

In order to relate the engineer to 
the spectrum of knowledge, we must 
examine for a moment some of the 


ot engineering (ne 


characteristy 
can compare the present growth of 
engineering with the constantly accel 
erating progress of a bulldozer clear 


img a path through a dene wood In 
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luture \ man educated to survive im 
the turbulence of creative engineering 
will have little ditheulty in acquiring 
on the job or elsewhere the training 
needed to carry out engineering a wn) 
ment in the vell plowed ind estab 
lished are i 

Lhe characterist of engineering 
problems which separate the men from 


the boy eem to be a hown mn 


The total number of variables in 
i il enyineering pre blem ire 
rarely known, and all engineers prob 
ibly have had the experience oft devel 
oping a fine solution to a problem only 
ometimes too late, a new 


factor that invalidated 


to discover 


" eriously 


* Tribus, M., remarks aot ao meeting of od 
hoc committees, A.S.E.E., Ann Arbor, Michigan 
Dec. 1, 2, 1956 
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Table 1.—Cheoracteristics of Engineering 


Problems That Separate Men 
From Boys 


1. Number of variables is unknown 
2. Number of variables 
relationships 


number of 


3. Relationships are usually inequalities 


Payout function is to be evaluated 
5. Payout function includes time and cost 
of engineering 


altered the applicability of the solu 
tion 

also true 
that the number of factors known to 


Furthermore, because it 1 


be variables almost always exceeds the 
number of relationships between the 
variables, there are, in general, an in- 
finite number of solutions to engineer 
ing problems and many satisfactory 
ones. 

The third statement in Table 1 is 
seldom emphasized enough; yet it 
represents an important characteristic 
of engineering, namely that engineer 
are concerned more with tmequalities 
than with equalities. When we desigt 
a beam, we base our design on the 
yield strength of the material, but we 
make certain that we do not exceed it 
We design fractionating columms with 
more than the minimum number of 
plates to Operate at more thar the 
minimum reflux ratio. In solving our 
problems we work basically with in 
complete systems of simultaneous in 
equalities and a few equalitie In 
tact, sometimes we are hard put to it 
to express some ol the relation hips 
between variables in the form of either 
in equality or imequality 

The fourth statement reflect the 
basic ground rule of engineering. Di 
rectly or indirectly we must always 
focus our effort on the price we have 


to pay tor a given re ult of et of 


result 

Finally, there is the characteristic 
which especially rritate the pure 
cientist Phe cost and time lving 
the problem are part the enywineering 


problem, part of the payout function 
his is why we often build plants and 
produce and sell products long before 
we have completed the engineering 
which might be done 

It is these characteristy which d 
tinguish engineering from science an 


mathematics ind it n the uncer 


tainty and incompletene our prot 
lem and = of the kt vledye ivail 
ible to solve the that e find 
our greatest) opportunitie i engi 
neer These uncertaintie vhich in 


effect characterize engineering ob 
viously require engineers who can cope 


not only with the relatively definite 
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Flush Bottom Tank FIG Stainless Steel Liquid 
150 Pounds WP Level Gauge for Pounds 


WW Offset pattern 


FIG 249] 
OS&Y Gate Valve 50 FIG. 2107 ta 


Pounds WP Valve for 150 Pound 


for dependabie flow control 


Consult your Powell Valve distributor for full facts about quality proved bronze, iron, steel and 


corrosion-resistant valves. For every flow control problem— there is a Powell Valve to solve it 


THE WM. POWELL COMPANY, CINCINNAT! 22, VEAR 
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aspects in the real 
and mathemats 
definite aspects im 


as economies, hun 


3. Engineering curriculum 


mot physical science 
but also with the in 
volving such factor 


ian behavior, et 


Let's look at the characteristics of an 


engineering prob 


They are the characteristy 


lem (or decision 
executive ha to 
ilility to handle t 


lem more carefully 
of prob 
») that any kind of 
lace repeatedly 
he uncertain as well 


as the certain areas of knowledge in 


volved mea ure 


They 


in executive etter 


e the characterists 


ot thre problem ola medical doctor 


of a dentist, of a 
management: t 
prot 
ile to pvenet ilize 
characteristics ol 
lem are one way 
pected ot an edu 
tively applies h 
In short, the en 
cated lle must 
the uncertain 
of the spectrum 
Figure 2 show 
typical plot ot the 
edge im relation 
human knowledge 
tron curve) 
engines 
Ile knows a tan 
ind a rel 
ibout phy ical 


oped 1 lew mall 


lawyer, of any man 


hey are the problem 


il mat It should be 


by iving that the 
in engineering prob 
stating vhat 1s ex 
ited man who effec 


emlucation ocrety 


rinieetT hould he edu 


ippreciate the value 
ties in a wide range 
human knowledge 

what might be a 


quantity of knowl 


tor thre pectrum ot 
(that is, a distribu 
i typical graduating 


ring (solid curve) 

umount of mathe 
itively large amount 
ence. Ile has devel 


bumps of specializa 


thor ins the physical crence aren 


through hn prove 
has not much nat 
i small amount of 


form of economnie 
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ional course [le 
ut il cience he ha 
ocial cience the 


ind usually he has 


be easily 


HUMANITIES AND SOCIAL SCIENCE 


PROFESSIONAL 


ANALYSIS, SYNTHESIS 
AND EVALUATION 


MATHEMATICS AND SCIENCE 


Fig. 4. Development of Engineering Science 


a very small amount oft the humanitie 


What might happen 
to his distribution curve after ten 


and philosophy 
yeal This is represented by the 
dotted curve, showing that because ot 
his work he has developed some of the 
mall bumps to tremendous peaks of 
pecialization, involving 
lative skill and a detailed cataloguing 


yreat manipu 


of fact in a relatively small area. He 
ha probably forgotten more mathe 
matics than he has learned, but he ha 
probably developed some special 
knowledge of economne repre ented by 


the bur the ocial cence area 


ind certainly, through the experience 


of simply living longer with people, he 
has a better grasp of social science and 
humanitee upermat is repre sented 
i knowing i great cle il ibout every 
ng. Such aman ought to be a crea 
tive geniu 

education seeks to give to an avert 
we young man knowledge that will 
help him to develop peaks of specializa 
tion when and where he needs them 
ind experience and perspective that 
ill enable him to cope with the distri 


bution of values madicated in Table 1. A 
precise description f this distribution 
mpossible i tew ofl the more 


dent factors are presented here 

The rapid pace at which technology 
pecialization 
cl l, with the object of using that 


pecialization in an engineering careet 


quite foolish, for the peaks required 


txlay may not be needed tomorrow 
ind what does remain tomorrow will 
We do know that 


specialization can be built very rapidly 


icquires 


Table 2 
1. Mathematics, physics, and chemist 
2. Engineering science 
3. Engineering analysis and design 
4. Professional work 
5. Humanities and social sciences 
on well-distributed knowledge I 


incl ever-increasing breadth 
engineering 
uusly in favor of a “superman” di 
bution. It is perhaps the area ut 
the curve that 

iny single peak or group of pe 


important rather t 


Phere probably should be some 


ry 


det 


ik 
pe 


cialization at the undergraduate level 


for the ike of illustrating what 
pecialization is, but there seems to be 
little other argument for it 
“Engineering Science” 

The so-called “engineering science 
or “science engineering” curriculum 
whicl ire beginning to appeal it a 
number of universiti represent at 
attempt to redistribute the empha n 
engineering education more broad 
over the spectrum of knowledge In 
general these proposed = curriculum 
conceive ot engineering educ ition in 

iter 


the areas listed in Table 2. The u 
relation among the areas of Table 
indicate 


* Brown, G. S. at a meeting of ad 
committees, A.S.E.E.. Ann Arbor, Mich 
1,2, 1956 


d in Figure 3.* The dotted 


hoc 


Dec 


| 
| 
| | 
| \ | 
“ENGINEERING SCIENCE ENGINEERING SCIENCE 
| 
ol 


boundaries between areas indicate in- develops a higher peak, the overlap at 
the base tends to increase, thereby in 


the engineer 
and the 

spectrum of 
knowledge 


teraction 
Education in mathematics, physics, creasing the extent of engineering 


and chemistry is reasonably familiar, science, a process which may be ex 


but the concept of engineering science pected to continue rapidly in the tu 

is newer and deserves some attention. ture 

As we all know, there are many as The history of what may be called 

pects of classical phy ics and chemis the transfer and rate pr d llustrate 

try that these sciences have long since how chemical engineering has bee 

abandoned as being uninteresting fields — responsible not only for much of the i reasonable correspondence 

ot investigatior lor example liquid broadening of conce pt ot engines ichieved between the tw we iv that 

Vapor pl ase equ ibria The deve lop but also ror the creati nol engineering we have ‘ related the lata Vi 

ment of distillation operations, how science in the area of transter and rate have ved the engineering problen 

ever, required large additions to the processe \ ve apply models to broader at 

knowledge of these fields, and, because broader engineert roble is Wwe 

nn one lee to do the w wrk The integration ol enginecring crence ne pa ticy sole 
vith mathemati science. and engineer 

or the most part chemical engineet ‘aun hel erations resear umd sy 


filled tl 


The Agonizing Reappraisals 


hy il irea of neeru nm over he t et thy 
movement « prin 
ip | ledge created inother ‘all ‘ to ‘ the 
‘ ecia Cal 
GF engineering ng to the engineermge science not ‘ 
knowledge of flu mecnas only forced an agonizing reap] 
al d ict il enyinect pro ki but il ah wil il lve itine i fi ‘ i 
lanning ow? rure t d tic in that af 
Wer wnin Figure in pact on other fields such a na 
* whic the peaked cur rep ned ‘ the t 
’ We mathemati ind the humaniti in =< edt 
ent the different areas of engineering. ' Te N im the directios ‘ the third is complete eter ned, n 
ocial ill in the directs 
When — thi crentih knowledge broadening the terplay of these leviation from f elat hip | 
pre ad to reasonably broad area ol cipl ne with engineering permittees 
engineering, it may be called engineer This might be expected to be 1 , Phe analvt tochastn ‘ i 
ing science and superimposed upon in the field of mat it Hustrated by the | 
mathemati phy ‘ and chemistry the tas pre thie tatist | tatement 
inguag ee 
It the hard core oft reritit knowl probler restate rititatis that thie ‘ ert 
edge, mostly created by and useful to», ols nt ur ina nites 
i i ‘ 


engineer which all engineers need to 


how, when a relativel 


hen the ope ti ont the 

* Grinter, L. E., Remarks at a meeting of tion. W ' a n Goode, H. H., paper presented at meeting 

ad hoc Committees, A.S.E.E.. Ann Arbor, Mich., compares th the pl i tuations of Operations Research Society of America 
Dec. 1, 2, 1956 that it upp ed t pp nate a Son Francisco (Nov. 16, 1956 


of Michigan science engineering curriculum Fig 6 Types of mathematical models 


Fig. 5. Univ 


10 
NUMERICAL | MONTE CARLO 
INTEGRATION INTEGRATION 


7 


20 


TOTAL 133 


crentifie mformatior th its correla Engineering curriculum at the University tend the spectrun i mathematics that 
al extr ipol ition (whicl ol iM in vhicl 1s mmarized etm petul tou | ure 6 * 
course science itself) has occurre ind Figure 5 the t matrix athe itica 

occurring ! ill brareche ot cribs i thes 
ways involves the concept of a mathe 
ul aiso illustrates matical 1 del the operation of noemuatio ton isthe 
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Table 3 
% 
Analytic- deterministic 80-95 
Numerical deterministic 15. 4 
Analytic-stochastic 5. 1 
Numerical stochastic Trace 


cause it iy nothing about any pat 
ticular occurrence 

\ numerical-deterministic model 1 
illustrated by a numer il integration 
with which all chemical engineers are 
thoroughly familiar, It is numerical 
hecause it evaluated basically by a 
et of number uch as a table of data, 
and it is deterministic because it repre 
ents a one-to-one relationship between 
the function and its integral 

\ numerical-stochastic operation 1s 
illustrated by the Monte Carlo integra 
tion in the lower right-hand corner. 
Hlere, in order to integrate a function, 
i seale 1 elected so that the entire 
portion of interest lies inside a unit 
quare. A large number of points are 
plotted from a table of random num 
hers lying in the interval from 0 to 1 


Table 4 
% 
Analytic-deterministic 30 
Numerical-deterministic 40 
Analytic-stochastic 20 
Numerical-stochastic 10 


ind then the number of points falling 
hetween the graph of the function and 
the a4 axis are counted The ratio of 
this number to 1 represents an estimate 
of what fraction of unity the integral 
i Of course, this result could have 
heen obtained much more quickly with 
i planimeter; however, in the case of 
five or six variable the method may 
have some utility. It is used here only 
for illustrative purpose 

The use of stochastic and numerical 
model has been seriously han pered in 
the past by the large number of calcu 
lations involved, which the availability 
of automatic computers will make 
negligible and thereby bring numerical 
techniques into effective competition 
with analytr The important point ts 
that these computers make possible our 


undertaki! the quantitative analysis 
of problems which heretofore could 
not, or would not, be considered. Such 
applications will multiply rapidly 

At the present time the average engineer's 
mathematical training and experience might 
be distributed as in Table 3. It is small wonder 
that his primary approoch to engineering 
problems tends to be deterministic in philoso 
phy and his first attempts at solution tend to 
be analytic, or, these failing, numerical with 
much apology 

Chemical engineers live with stochastic proc 
esses, namely turbulence in fluids and, even 
more directly, in mixing and contacting. So far 
little has been done in these areas except from 
a deterministic viewpoint. Future engineers, 
particularly chemical engineers, should not 
only have more mathematics, but perhaps a 
different kind, distributed as in Table 4 

Other groups, not yet professions, ore al 
ready doing this. History shows clearly that 
when a new group of people can solve prob 
lems more effectively than an old, a new seg 
ment of professional society arises. Mechanical 
engineering was the new group which sepa- 
rated from civil engineering, chemical engineer 
ing from mechanical engineering and chemistry, 
nuclear engineering may separate from chemi 
cal; operations research groups now distin 
guish themselves from the other groups of 


engineers 


or mability to 
A adopt and adapt these new idea 
and techniques is equivalent to a hard 
ening of the arterie and complacent 
attitudes which regard the unit opera 
tions and reaction kinetics as typitying 
chemical engineering for all future 
time bodes al for the protession If 
uch a trend continues, we shall ulti 
mately have a clearly definable and 
well-bounded profession—one without 
intellectual freedom or future 

We chemical engimeet ire 1 an 
engineering pattern that basically 


turbulent 


Big-size whirls have little whirls 
Thet feed on their velocity 
Little whirls have lesser whirls 


And so on to viscosity 


wonder whether chemical 
engineering, Which is at present a big 


whirl in the turbulent field ot engi 


neering, is not investing if velocity m 
too many little whirls, lesser whirl 

ind viscosity instead of trying to make 
the big whirl grow bigger ind go 
taster We tend to lorget that we are 
in a large moving stream and prefer 
to conten plate the little “ 
Buddha did his navel. Latthe whit ire 
jun to chase it one time the Institute 
was publishing ) many papers on 
packed towers tl 
as the American Institute of Packed 


lower Cert in the opportun ties 


it it was reterred to 


available to chemical engineers at that 


time, packed towers were a mighty 


mall whirl 


In addition, some of the most revered cal 
culations of chemical engineering may be be- 
coming small whirls. It seems reasonable to 
suppose that it will not be long before pres 
sure-drop and heat-exchanger calculations will 
be tabulated and on file. Or take the glamor 
boy of chemical engineering, multicomponent 
distillation. Plate-to-plate calculations are al 
ready so mechanized by the digital computer 
that they will soon be a dead issue, if they 


are not already 


[he imereasing scope ot engineering 

ilso having a strong impact on hu 
ind social science It may 
urprise engineers to learn that edu 
cator in these areas have the ame 
diffeulty with pecialization that they 
do. One professor in the humanities 
remarked, “The only broadly ed 


people in the university are the gradu 


iting senior \s engineering under 
takes more and more the quantitative 
ind emiquantitative treatment of 
problen involving hur behavior 
nteraction enginecring the 
ocial scvences, and the humanits ill 
yrow There are now ystem prob 
lems which involve not only engineers 
physicist and chemist but ilso 
mathematician psychologist ind 
even archeologist In vet, the m 
pact of eneimeering, which in a sense 


reflects the over-all my ict of our tech 
nical culture. mav do more to demon 


trate the evervday utilitv of knowl 
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edge in the relatively uncertaim areas 
of the humanities and social sciences 


than any other single factor 


In developing professional men, which areas 
of the spectrum of knowledge should the uni- 
versities present and which should industry 
undertake to teach? 


Ihere ts little doubt that a primary 
function of the university should be to 
establish a broad, relatively high, level 


of distribution of knowledge over 


mathematics and physical science The 
universities can also provide experi 
ence in the uncertainties and values to 


be found throughout the rest of the 
pectrum of knowledge by providing 
the student with an intensive study of 
a relatively few examples well distrib 


uted over the pectrun 


On the other hand, industry lar 
better motivated and equipped to train 
ilor gy pecialized line and therefore 
ha is one of it primary tunction the 
responsibility for developing the «le 
ired “peal uitable for busine 

Universiti eem competent t do a 
job on the theoretical de ot 


economics and could establish a rather 


broad “bump” in the social-science 
area which would support the specifi 
peaks representing a mpany par 
ticular problem in marketing, sale 

and market development. Industry 1s 
na fine position to give basic train 
ing overt the areas of the social sciences 
and per! ip even the humanitie It 


ha an opet iting vsten compo ed of 


Trend 


Why Do 
Process Engineers 
in the 

Flavoring Extract 
and Essential Oil 
Industry 

Select 


WESTFALIA Recently installed at the Boonton, N. J. plant of Norda Essential ¢ 
Chemical Company, this WESTFALIA KG-4006 clarifies emulsified fla 
ng extracts prior to spray drying. Norda also é a dolly-n 


WESTFALIA model KG-2006 to clarify depectinized fruit 


KG Clarifiers? 


More and more, plant managers and process 
engineers in the flavoring extract and essen- 
tial oil industry are turning to WESTFALIA 
KG clarifiers as a vital part of their expansion 
and modernization programs. 

Here are a few of the progressive organ- 
izations which are realizing new economies 
and greatly increased output with the 
WESTFALIA KG clarifiers, while assuring 
their customers of products with unsurpassed 
quality: POLAK & SCHWARZ, INC., Teter- 
boro, N. J., producers of true fruit extracts and 
vanilla concentrates for the beverage, ice 
cream and food industries; MAGNUS MABEE 
& REYNARD, INC., New York, N. Y., inter 
nationally famous in the field of essential oils, 
concentrated flavors and basic perfume 
materials; NORDA ESSENTIAL OIL & 
CHEMICAL COMPANY, Boonton, N. J., 
manufacturers of fruit flavors, concentrates, 
extracts for the exacting requirements of the 


food and beverage industries 


*Write for your free copy of 
Bulletin No. 2007 


Won't you let us help you with YOUR liquid clarification or solids recovery problem? 


WESTFALIA 
SEPARATC 


75 West Forest Avenue, Englewood, N.J. * Phone LOwell 9-0755 


Why the widespread trend toward the 


WESTFALIA KG clarifier? 

* First, constant high efficiency — the efficiency 
of the WESTFALIA clarifier is just as 
high at the end of the cycle as it is when 
the bowl is empty 

*Second, the extremely large solids-holding 
capacity of the unique multi-chamber 
how! allows the operator to run the ma 
chine for longer je riods of time before 
bowl cleaning is necessary 

*Third, the KG removes only undesirable 
solids, and retains full aroma and taste 
of the product 

The essential oil and flavoring extract indus 
try is only one of the many fields where the 

KG clarifier is increasing efficiency and econ 

omy he ESTE | \ KC, IS tise 

more and more widely in the general chemical 
industries, in production of pharmaceutical 
and biological products, and in a wide range 


of food and beverage industries 


CENTRICO©O 


© 
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if 


and the 
spectrum of 
knowledge 


many different kinds of people, cover 
inv many interest Nowhere are the 
questions of group dynamics and mo 
tivations more clearly illustrated than 
in the operation of a company In 
such a natural laboratory, industry 
should he able to deve lop many of the 


concepts of the social sciences at least 


as effectively as can the universitie 


A number of provocative questions arise 


when one considers the function of graduate 


work 

In terms of the requirements of 
enyineering problem at ha been 
pointed out the only excuse for 
pee ialization to provic the 
tudent with a knowledge of what 


pecialization 1 \t the present time 
the whole concept of graduate work in 
engineering is that of specialization 
vait with bated breath for 
the student to select his field of in 
terest, that 1 the topic on which he 
elects to do Ph.D. research if his aca 
denne qualifications meet certain ar 
hitrary standards established over the 


veal 


The epitome of graduate work is the 
depres vhich often consists of 


two or three vear of research on an 


extremely specialized topr upermmposed 
i year or two ot graduate course 
york niversitn ire rather proud of 
the tact that “they make the tudent do 
hu research himself In other words 
while he receives comments and counsel 


from lus research supervisor, the tudent 


has to learn the necessary experimental 


techniques by trial and error; he spends 
a great deal of time as a_ plumber, 
electrician, carpenter, machinist, glass 
blower, et 

In fact, one might estimate that Ph.D 
research often consists of about 70 per 
cent of the student's time spent in trades 
recognized by the American Federation 
of Labor, about 10 to 15 per cent in 
operation of the experimental equipment 
to obtain data perhaps 5 or 10 per cent 
in creative thought about the meaning 
of the data, and the remainder of the 
time im the writing of his book called 
The Dissertation He is then 
handed his union card for teaching, the 
Ph.D. degree; he has the label of expert, 
although perhaps only a half dozen people 
will understand exactly in what way he 
is expert, and he then marches out into 
the world as representative of the highest 
accomplishment of engineering education 

Even a cursory matching of the acquisi 
tions of a Ph.D. candidate during his 
graduate career against the spectrum 
of knowledge needed in engineering indi 
cates that hi 
mall added distribution have been ob 


pecialization and very 


tained at a fearful price in time and 
effort 


It appears that industry is interested 
in Ph.D.’s not because of any specialized 
knowledge they may have obtained by 
virtue of their research, but primarily 
because a Ph.D. is usually a pretty good 
man, as he has had to pass qualifying 
examinations and a considerable number 
of admission and course requirements, 
and he certainly demonstrated the virtues 
of dogged persistence and ambition 

It is ironic that the present meaning 
should adhere to a Ph.D. degree, which 
was originally formulated on the concept 
of great breadth through creative thought 
rather than on the notion of specialization 
After all, Ph.D. are initials for Doctor 
of Philosophy. As our culture has be- 
come more complicated, the acquisition 
of great breadth and insight has become 
more difficult. We have seized upon 
the “creative” notion and have warped its 
interpretation to cover the acquisition of 
factual information even though such 
work involves no creative thought what 
soever. It is significant that in the fine 
arts such as music, one must do much 
more than compose a piece of music 
ven a creative masterpiece does not 
satisfy the original philosophic basic of 
the Ph.D. requirements 


f we really look at the characteristics 
| which distinguish engineering prob 
lem we can make a frontal effort to 
deve lop the nece iry wisdom 

The objectives of graduate work in 
engineering should be reconsidered 
Its primary function should be the at 
tamment of a thorough experience in 
the solution of complex engineering 
problems distributed over a wide area 
Comprehensive plant designs, includ 
ng economiu ind operations market 
evaluation and study; technical sur 
vey of broad irea ol engineering 
knowledge plam ing otf re earch and 
development prograt ill these pro 

de tine opportun the to produc e engi 
neers who know how and where to 
develop im a hort time specialized 


peaks of knowledge required for the 


solution of specific problems but whose 
principal characteristic is a broad dis 
tribution curve, perhaps, one can hope 


approximating that of “Superman.” 


Graduate work should include more and 
broader mathematics, well into its philosophical 
aspects, and a rather thorough treatment of the 
social-science area, emphasizing particularly 
economics, psychology, sociology, and geog 
raphy, virtually omitting two- and three-year 
expeditions into restricted research. Such pro 
grams of education would be much more diffi 
cult to teach and would require the active 
cooperation of industrial people, particularly 
in creating, teaching, and evaluating standards 
and performance in the comprehensive problem 
area. The solutions to such problems could 
well be presented both orally and in writing 
to retain the values gained in preparing and 
presenting the Ph.D. dissertation 


iman obtain height” through 
peciahization oan in irea ot 
know leclye he cle il ind more 


vith the 
field and the fine grain of its factual 


“unecertan tspect of the 


tructure 
In terms of the plot ot uncertamty 


\ position in the spectrum (bigure 
1) tudy in the humanitie where one 
encounters uncertainty early, may be 


equivalent to advaneed work im physi 
cal scrence or engineering, where one 
encounters uncertainty late, m devel 
oping the ability to grapple with uncer 
tainty, In fact, the ability to transfer 
the intellectual disciplines of one area 
of the spectrum to another is of crucial 


importance in creative thought 


Ihe nature of human thought is an 
scure and little-understood phenom 
enol While we dearly love to think 
ourselves as logical and as com 
petent to proceed trom a set ot postu 


late down a straight analytical line to 


our conclusions, the actual process does 
ot work out that way, particularly in 
inv kind of creative effort. The twists 
turns, recycle ind false starts in any 
creative th nking proce ire number 
le \t the conclusion of every re 


earch project we look back with a 
ense of embarrassment at how easily 


ve might have done the job in con 


parison with what we actually did 
Th e feed-back characteristics of the 
creative thinking process are unque 
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tionably enhanced by a widely distrib 
uted knowledge 
This discussion has attempted to 


illustrate the relationship of the spec 
trum of human knowledg ind our 
concepts of the process of education to 


the characteristics of engineering and 
the qualities needed in engineer To 
describe the pirit and =e velopment ot 
the new ideas in engineering education 
which are being forced by the rapid 
idvance of engineering raise ideas as 
controversial and speculative as those 
ibout the future form and tunction o 
engineering itself, This apparent chao 
created by the progre of engineer 

1 measure not only of past accomplis! 


ment, but of future opportunity 


the engineer 


VEGETABLE OILS MOLTEN SULPHUR JET FUEL 
(PF Dry Cake Discharge Filter) (PF Horizontal Filters, Steam Jacketed) (PF Cartridge Filters) 


ALKYLATION PROCESS (PF Batch Filter) FATTY ACID OPERATION (PF Horizontal Filter) HF GAS PROCESS (PF Carbon Tube Filters) 


Have you checked the PF story yet? 


It’s a revealing record that holds new 
profit possibilities for you . . . especially 
if your filtration needs call for more 


than a “run-of-the-mill” answer. 


Process Filters, Inc. specializes in meeting out-of-the-ordinary 
requirements. Approaching different problems differently 

this young, fast-growing concern has come up with dozens of 
innovations in the past few years to simplify operation, 
shorten downtime and boost production 


It has developed a line of pressure leaf filters and accessories 
that can be adapted to an extremely diverse range of 
process conditions. Exclusive PF Features include Rapid-Opening 
Covers, Quick-Change Cloth and Paper Bags, Automatic Leaf 
Shut-Off and Batch Recovery Leaves that provide twice 
the normal filtering area to name but a few 


Unfolding new profit possibilities for you, the PF story is 
backed by a long string of successful installations. It's an 
impressive record that you're invited to hear in detail 


To obtain a realistic, thought-out answer to your filtration 
requirements, ask to have a PF representative contact you 

For an immediate look at various types of Process Pressure 
Leaf Filters, write for illustrated Bulletins today 


PROCESS FILTERS, INC. (A subsidiary of BOWSER, Inc. 
1807 Elmwood Ave.. Buffalo 7. 
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Why CONTINENTAL-EMSCO 
SWIVEL JOINTS 


save you money! 


THE 
CONTINENTAL-EMSCO SWIVEL 
JOINT BREAKS LIKE A UNION 


Within a few minutes you can inspect 
and service Continental-Emsco Ball 
tearing Swivel Joints. Simply break 
the joint as you would a pipe union. 

Packing is then readily accessible 


and easily replaced if necessary. This 
, Pa, is vitally important to the field man 
| N and reduces maintenance costs. With 
Continental-Emsco you can count on 
j free easy turning and years of 


economical service life. 


Continental-Emsco Swivel Joints are manufactured in all 
popular sizes for practically every type of service; from 
high vacuum to pressures of 15,000 psi, and from sub-zero 
temperatures to 750°F. Simply tell us your application and 
type of end connections required. When you buy a Swivel 
Joint, specify CONTINENTAL-EMSCO. 


CONTINENTAL-EMSCO 


Serving the Oi and Gas Industries 
Worldwide 


CONTIMENTAL-EMSCO COMPANY 
A » 


tow eet and Tube Company 


$401 


of the ¥ 
Bes 2098. ermine! Annes 
HOUSTON TEXAS LOS ANGELES 58 CALIF DALLAS TEXAS 
10 Mow York 19 
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Noted and quoted 


(Continued from page 18) 


Esso’s “hydrogen donor diluent’ 
compounds have the property of being 
able to transfer hydrogen to other 
compounds. This transferable hydro- 
gen amounts to 200-600 SCF /bbl. of 
donor diluent. They have a boiling 
range of 500-700° F. and can be made 
from low cost material such as par- 
tially hydrogenated thermal tar from 
catalytic cracking operations. Esso is 
using them experimentally to recover 
oil from tar sands. This opens up 
possibilities for some economical hy- 
drogenations with other suitable donor 
diluents. 

The newly developed uranium solv- 
ents, dodecyl phosphoric acid, di-(2 
ethyl hexyl) phosphoric acid and some 
of the secondary amines behave more 
like “liquid ion exchange resins” than 
ordinary solvents. A chemical equilib- 
rium, not a_ physical equilibrium 
controls the amount of solute held by 
the solvent. The solute forms a chemi- 
cal complex with the solvent molecules 
Many phases in the field of chemical 
complexes are being re-examined as 
tools for future processing 

The metal alkyls such as aluminum 
isopropylate show increasing possibili 
ties as a tool for synthesis of higher 
alkoxides, chelates and At ylates T hey 
offer direct methods for the production 
of metal soaps, and are efficient inter 
mediates in alcoholysis and ester ex 
( hange 

The use of sonic vibration as a 
method for causing solids to flow freely 
has been known to industry for some 
years. Other uses for this tool are be- 
coming apparent. It has been used ex 
perimentally to separate close boiling 
isomers by distillation and has been 
suggested as a means of improving 
heat transfer coefficients in heat ex- 
changers. Now experiments are being 
carried out using sonic vibrations to 
produce certain gas phase reactions 

Liquid thermal diffusion may offer 
commercial possibilities in the field of 
hard-to-separate materials following 
the work of S. H. Jury, who has de 
veloped an experimental unit that de 
parts radically from the usual vertical 
thermogravitational columns The 
equipment employs a permeable mem 
brane sandwiched between horizontal 


channels in the hot and cold wall sur 
face. Process economics presently wil! 
limit the use of the new equipment to 
mall volume separations, but its devel 
pment has gone a long way toward 
clearing up the confusion that obscured 
the basic principles of thermal dif 


Presented at A.j.Ch.E. meeting, White Sul 
phur Springs, West Virginia 
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Practically all water-treatment systems in 
clude addition of chemicals for one of 
more as coagulants to adsorb 
color, organic matter, oil and turbidity; to 
raise or lower pH for lime softening; to in 
hibit corrosion; to kill bacteria; to adsorb 
tastes and odors 

The method of feeding the chemicals 
de pe nds on the kinds use d and on the vol 
accuracy and proportions required 
used for 


purposes 


ure 
In general, solution feeders are 
smaller dosages and chemicals which can't 
be fed dry. dry teeders for large 
Here are some of the most-used types of 
feeders 


dosage Ss 


Pot type feeders 


These are used for slow-dissolving chemi 
ilums, sal 
The chemi 


pot where iti 


cals in crystal of lump form 
soda ete or special briquets 
cal is placed in the feeding 
flowing trom 


dissolved by by pa water 


the high pressure side of an orifice to the 


POT TYPE FEEDER 


this flow 
of 


low-pressure side, Since is pro 
portional to the main How, the 
chemical fed is proportional. Variations in 
amount and solubility of the chemical can, 


however, aflect the feed rate 


Pressure solution feeders 
hee 


‘ thuminum 


cost chemicals 
than pot 


illow use ot lower 
sulfate soda ish ete 


© 


++ 


{ 

boat 

"WATER 

CHEMICAL 

b SOLUTION 


SOLUTION FEEDER 


« 


HOW TO SELECT WATER-CONDITIONING EQUIPMENT 


Chemical Feeders 


type feeders and provide more accurate 
control. The chemical is dissolved in the 
open tank When needed the solution is 
charged into the bottom of the 
tank, and the displaced water, being light 
er, Hows out the top to waste. A sight glass 
float shows the level of the chemical solu 
tion in the wessure tank. When on the 
line, the fee a feeds from the bottom 
Note that solution feed is into a by-pass 
circuit instead of directly into the raw wa 
ter line. This eliminates a long vertical run 
of undiluted solution which, because of its 
greater weight over the water in the circuit 
could affect proportional feeding accuracy 


pressure 


Gravity orifice feeders 


4 solution of known concentration flows 


through an adjustable orifice under con 
stant head to provick the desired rate. For 
intermittent feed, a solenoid valve on the 
orifice discharge line is operated simul 
tancously with a raw water puny Low in 
cost but limited to constant water flow 


rates and clear solutions that will not « henge 


the orifice 


Decanting type feeders 


This type is known as Permutit Electro 
Chemical Feeder. A swing draw-oll pipe i 
speed that draws off olution 
heed 


lurry 


lowered at a 
it the desired rate 
type of solution of 
treatment 


illy an 
used for 


water 


DECANTING TYPE FEEDER 


kor proportional feeding i water meter 
i that starts the fee 
draw-olf pipe tor a 
controlling the 
lowering rate is easily adjustable 
wide flexibilit ind accurate 
Rugged construction. Availabl 


ing propeller and with coves 


operates der mo 
tor which lowers the 
pre set period 
illowing 
control 
with 
ind dust 


evacuator 


Reciprocating pumps 


Purnps with adjustable length of str ke are 


‘ ly used as feeder enerally oper 
ited by a meter and t 
fed per stroke are uniform, leedin 


A duplex or dow 


lution to 2 or more points or 2 of more 
j 

olutions to the same or different point 

im sdju tabk proportion 


CHEMICAL ENGINEERING 


(NO. 2 OF A SERIES) 


Dry chemical feeders 


A displacement type dry feeder eliminates 
batch weighing or rie wuring of dry chem 
icals and delivers a constant flow of accu 


rately measured amounts of dry chemical 
to a mixing chamber through 
‘ ient rate tor 


(by volume 
which water flows at 
mining and to prevent s« tthng 


DISPLACEMENT TYPE 
DRY CHEMICAL FEEDER 


discharged trom: a j 


The chemical i 


brated hopper ont i moving belt with 
lugs which hie oll equal exact volumes 
of the ce muterial, The belt peed i ad 


justable to dediver trom O to hundreds of 
Ibs. per hows hy innapole etting of a step 
peed changer Adyju table while 
feeder is running, if required 

Dhe feeder can be designed for constant 


rate feed or. with a meter and timer. tor 
proportional feeding. Feed 
type of non -deliquescent lt 
granule ( 


practh ill any 


of 


minted to 


fed 


in be equipped with ¢ 
of il 


how cumulative anwunt 


bor complete details on feeders or other 
al water-comcdition 
write The Per tit Compan Dept 
(hl 30 West 42nd Street, New York 
Yo or pany of Canada 


Lid.. Toronto 1, Ont 


PERMUTIT™ 


compute it” 


thymes with 


Water Conditioning 


lon Exchange « Industrial Waste Treatment 
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7 6 years of KOVEN fabricating 


built into 


very job i 


' 


High Pressure Autoclave 105 Feet 
Long, with Quick Opening Doors 
Weight: 40,000 Pounds 


X-RAY INSPECTION FOR 
QUALITY CONTROL 


KOVEN equipment in all metals and alloys 
includes: High pressure vessels built to 
A.S.M.E., A.P.1. Codes; extractors; mixers; 
stills; kettles; tanks stacks; breechings; hot 
transfer lines; large diameter fabricated 
piping and plate exhaust ducts; shop and 
field erected storage tanks; high vacuum 
testing. 


SPECIALISTS IN INTRICATE FABRICATION USING: 
* STAINLESS STEEL * ALUMINUM * MONEL © NICKEL 
* INCONEL * ALL CLAD MATERIALS * NICKEL PLATED STEEL 
Fabrication to all AS ME. Codes 


See Sweet's Catalog File and Chemical Engineering File 


M. E. Welded Chemical 
Fractioning tower 105 Feet Long 


Call or write for a consultation with a trained 
KOVEN representative, and send for Bulletin “550 


Members of Steel Plate Fabricators Association 
Altitude Testing Chamber — Built For Testing Instruments 


or Simulated Altitudes for 80,000 Fr. 


Telephone: FOxcroft 6-0400 PLANTS: JERSEY CITY, N. J. * DOVER, N. J. * TRENTON, N. J 
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Acid Tank Made of Steel 
te a 
i 
er= FABRICATORS, INC, 91 E. Dickerson St., Dover, New Jersey 


RECIRCULATION MAY BE KEY TO 
FUTURE GROWTH OF CHEMICAL 
AND INDUSTRIAL PROCESSES 


@ AN ADAMS REPORT 
Number 2 of a Series 


How much water do you need to 
make: a ton of stee!? a ton of syn- 
thetic rubber? a ton of bromine ? 
a barrel of beer ? 

These are not empty questions. They 
point to a very real problem which 
confronts management today in its 
plans for tomorrow. Water is vital 
for chemical ang industrial growth. 
It is more critical than most of us 
realize ... for industry today uses as 
much water as all other users com- 
bined. 


Industry’s Needs in 1975 

By 1975, industry will require 215 
billions of gallons daily to fulfill its 
growth expectancy. That is 100% 
increase Over our Current industrial 
consumption. In fact, it is more than 
we currently consume for all uses 
combined. 

Competing for this water will be 
irrigation farmers and the general 
public. Their combined needs by 
1975 will be up 40 billion gallons 
a day over the present level . . . pos- 
sibly even more. 

What is the Supply Picture 

More than 4007 of the communities 
in the United States already have a 
critical water supply problem. Yet, 
to meet the 1975 needs, our supply 
must be expanded by 5007, at an 
estimated cost of $50 billion. 
Indications are that industry is 
going to have to bear its part of 
this cost. Certain Communities are 
already moving to place flat water 
rates on all users... regardless of 
the volume used. Other groups are 
demanding a national water policy 
with full Federal Government regu- 
lation of natural sources. 

Chemical Industry's Stake 
Shortage of water can be a most 
serious threat to the expansion 
hopes of the chemical industry. A 
glance at the following table shows 
why. You need approximately: 
20,800 tons of water per ton of Bromine 


2,500 ” Synthetic rubber 
830 ” rayor 
yo” ” Newsprint 
mokele 

powder 
p>” * Coke from coa 


While process refinements may be 
able to reduce slightly the amount 
of water needed for each product, 
the gains will be minor. 


Difference Between 

Use and Consumption 

This is best illustrated by the water 
needed to make a ton of steel. The 
industrial average is 65,000 gallons 
(271 tons). In the past, 65,000 gal- 
lons of water flowed out of a river 
through the steel mill and back into 
the river again for each ton of steel 
made. In this case, use and consump- 
tion are one and the same thing. 
On the west coast, a large steel mill 
now requires only 1,100 gallons of 
makeup for each ton of steel pro- 
duced. This steel mill has its own 
recirculation system which holds 
several million gallons of water. 
This water is recirculated at a rate 


equal to 65,000 gallons per ton of 
steel produced, but the only water 
consumed is that lost due to evapor- 
ation or through leakage. Thus, net 
consumption has been reduced 
through recirculation to 1,100 
gallons 


Two Bulletins Available 

One of the most important pieces of 
equipment in a recirculation system 
is a filter, Where high quality pro 
cess water is needed, diatomite filters 
will provide an effluent second only 
to distilled water. Bulletin 651, 
released by the R. P. Adams Com 
pany, Inc., 540 E. Park Drive, 
Buftalo 17, N. Y., covers this type ot 
industrial water filter 

A second publication, Bulletin 909, 
covers an Automatic Water Filter 
which is frequently used in recircu 
lation systems where the water is 
used for less critical applications 
This bulletin ts also available on 
request from the R. P. Adams Com 
pany at the same address as shown 
above. 

By the way, it takes almost two tons 
of water to brew a barrel of beer 


NEED A 


FILTER > 


FOR CORROSIVE LIQUIDS ¢ 


m 


Adams CFR are ’ 
rubber lined filters 
which meet corre 
problems which 
require this type 
Construction. Where 
lead liming a 
must, the Adams 
CFL filter will meet 
your needs. Each 
tubular element of 
either filter may be 
removed individu 
ally for mspection 
or replacement 


Adams CVF Filters 
are available in car 
hon steel, stamiess 
stee!, Mone! and 
Nickel construction 
Alse constructed 
with submerged 
head for personne! 
safety and with 
outer jacket for ute 
with steam or 
refrigerated coolant 


All Adams Filters provide safe cleaning without disassembly by a sudden, high 


, velocity reverse flow of backwash liquid 


Do you have a filtration problem where corrosive liquids must be given a high 
polish? Where there is danger to px rsonnel’ Where there is a proble moot t mp 


erature control/ 


The R. P. Adams Company has a line of filters which will solve any one of these 


problems or a combination of all 


We may not have the answer to your specifi problem, but the chances are we do 
For the fastest action, we suggest you use the coupon below, or write tor Bulletin 


i141 on your company letterhead 


RP. ADAMS COMPANY, INC. 


Mma a? 


We have a problem involving the filtration of corrosive liquids Please send us your Bulletin 441 


us 


State 


; R. P. ADAMS COMPANY, INC. 

| 240 E. PARK DRIVE — BUFFALO, 17, NEW YORK 
Also, ask your local representative to call on 

| Name 

| Company 

“treet 

City 
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Your choice of 5 types of liquid ends, 


4 materials of construction : 


THE PUMP THAT’S RIGHT 


Chances are that Worthington’s Standard End Suction 
Centrifugal (SESC) line will meet your strictest re- 
quirements for 49 out of every 50 jobs. Only once will 
you have to buy a non-standard pump. 

“CUSTOM BUILD" AT NO EXTRA COST. An SES( 
pump gives you standardization plus versatility. You can 
“custom build” your pump to get exactly the 


literally 
right features. 

For example, you have a choice of materials of con- 
struction —iron, steel, bronze, Worthite* and combina- 
tions of these 

Hydraulic coverage can’t be matched. There are 120 


to meet all types of corrosive conditions. 


different sizes with ratings up to 2,700 GPM and 550 ft. 
head. You have a choice of stuffing box or mechanical seal 
operation. Both open and enclosed impellers are available. 


SLASH INVENTORY, REDUCE DOWNTIME. After you 
have installed an SESC pump, you reap the benefits of 
standardization. Since only four bearing frame sizes are 
used for the 120 pumps in the line, spare parts inventory 
can be cut as much as 50%. 
are necessary, parts interchangeability can often mean 
drastically reduced downtime. And since the entire line 
is built to the same basic design, maintenance work is 
greatly simplified and costs lowered. 


When repairs or conversions 


— 
al 
ae 
| 


149 TIMES OUT OF 


Your Worthington representative has a unique SESC 
Demonstrator that explains the many advantages of 


pump standardization. Ask him to show it to you, or e 4 
write to Section SP-73 for Bulletin W-300-B4B. Worth- : 
ington Corporation, Harrison, New Jersey. 


4 high nickel, high-chromium, low-carbon alloy steel Trademark Reg US Pat Off 


Refer 
Worthington standard pumps 


70,480 COMBINATIONS. 
Worthington's SESC line of- 
fers you a broad selectum of 
pump modifications to choone 
from. In all, there are more 
than 70,480 
Imilt from standard, stocked 


parts and available for prompt 


delivery at competitive prices, 


to Chemical Engineering Catalog for detailed description of 


5 
| ia 
uff 
frome 
4 
| 
| 
» 
| 
| 
4 
WORTHINGTON 


For over 55 years, Louisville Dryers have 
been solving industry's drying problems 
and effecting marked economies. The rec 
ords of this experience can often be 
applied to specific cases, possibly yours. 
For example... 


Q. My material is a filter cake, practi- 
cally all minus 325 mesh, and must not 
contact furnace pases. It can be heated 
10 500° atleast, uithoutinjury. What 


tyyn of dryer would do the job best? 


A. You might consider using a direct 
heat rotary dryer that utilizes 
clean, heated air as the drying me 
dium—air heated by steam coils or 
a gas or oil fired heat exchanger. 
However, this introduces a consider 
able du colle tion problem Besides, 
from 4 standpoint of capacity, tt ts 
ineflident as well as from a heat 
cost standpoint. This makes it unduly 
expensive. Therefore, a type of in 
direct-heat rotary dryer is indicated 
which would greatly reduce both the 


dust problem and the heat cost. 


Q. What is meant by an indirect-heat 
rotary dryer? 


A. One in which the material to be 
dried is warmed by contact with the 
heated metal surfaces, which in turn 
are heated by the medium used (usu- 
ally furnace gases or steam). Those 
using furnace gases are called 
“indirect fire dryers’. Atmospheric 
and vacuum drum dryers are ex 
amples of steam-heated indirect 
dryers, but the type in greatest use 
is the steam tube dryer. This is often 
referred to as the “Louisville Type” 
because of the thousands of Louisville 
Steam ‘Tube Dryers built during the 
past 55 years 

Q. low does an indirect-heat dryer 
minimize the dust problem? 

A. In an indirect-heat dryer, only 
enough air is admitted to carry off 
the evaporated moisture. Thus, the 
air has nothing to do with the heating 


LOUISVILLE DRYING MACHINERY UNIT 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


of the material. Generally, this low 
air velocity results in insignificant 
dust loss 


Q. How does this differ from the opera- 
tion of a direct-heat dryer? 


A. In direct-heat dryers, the hot 
air furnishes the heat for drying be- 
sides removing the evaporated 
moisture. ‘The amount needed to sup- 
ply the necessary heat results in a 
sufficiently high velocity through the 
dryer to carry out an excessive 
amount of fine material particles. 


Q. It seems I need an indirect-heat 
dryer. How can I get competent advice 
and more information regarding my 
particular requirements? 


A. The Louisville Dryer engineering 
staff will be glad to analyze your re 
quirements, arrange for necessary 
pilot plant tests, and submit an un- 
biased recommendation accompanied 
by estimated costs. You incur no 
obligation by using this service. 


Dryer General Sales Office 


139 So. Fourth Street, Louisville 2, Kentucky 


Eastern Sales Office: 3830 Madison Avenue, New York 17, New York 
In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 


General Offices: 135 S. La Salle Street, Chicago 90, Illinois 
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Potter Electronic Fiowmetering Systems 
represent the most modern concept in fluid 
flow measurement. The POTTERMETER 
Flow Sensing Element incorporates a 
hydraulically positioned, bearingless rotor 
Standard POTTERMETERS are availabl 
in stainless steel or other non-magnetic 
material, and can be mounted in any position 
with a variety of coupling designs 


Widely used in the chemical and process 
industries, POTTER blow metering 
Systems feature high accuracy throughout 
a wide range of temperature, pressure, 
density and viscosity condition 

Unparalleled for application nvolving 
hydro« arbons, corrosive liquids, liquefied gases, 
gases and various forms of air flow 
measurement. POTTERMETERS can be 
supplied with indicating, recording and/or 
control apparatus, or may be utilized 

with existing instrumentation 


Write today for Bulletin CEP 


POTTER AERONAUTICAL CORP 
engineere Industrial Division 
U. S. Route #22, Union, New Jersey 


MUrdock 6-2010 
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Letters to the editor 


What's Wrong With Coconuts? 


I have just finished perusing the 
March 1957 issue of Chemical Engi 
truck by the 
Opposite polarity of quality of the ar 


neermg Progress. | wa 


ticles in that issue on the overlapping 
questions of unity of the profession 
protessional recognition, ete 

W. K. Lewi 


tanding contribution to the literature 


article is an out 


of its subject and, in my opinion, should 
not be permitted to pass into the limbo 
of library file 

Ihe article based on arah Ruth 
Watson's paper is certainly 
open to a great deal of question It 


interlarded with the same super 


hieial interpretations of modern history 
o characteristic of the rank and file 
o-called 


liberal line.” You will note, for ex- 


of those who enunciate the 


ample, her equating the revival of 
orthodox religion with the rise of anti 
intellectualism ] ubmit that it is 
indeed this very superficiality, typical 
ol the pseudo-scientifice pronounce 
nents comimy from so many directions 
which drive many to the refuge of 
o called “anti-intellectualism.” (Mrs 


Watson's remarks were made to an 


audience of educa ators, not to the 
general public, about which she is con- 
cerned—l:d.) Too long have engi 
neers permitted their scientific breth 
ren to speak for them. I submit that 
the engineering profession has thereby 
given its tacit concurrence—a concur 
rence which should be promptly with 
drawn by more positive participation 
in intellectual affair 

The quotation trom { pale pratt ar 
ticie on protessior il recognition con 
tained, I believe, all the right premises 
but comes to a misleading conclusion 
He is quite obviously correct in hi 
thesis on the engineer's relationship to 
but the result of this is not 
lack of re ognition, but rather rec ogni 


the publi 


tion in a form different from that 
which has accrued to those protession 
in direct contact with their client The 
ituation is reminiscent of a fellow who 
tarved to death on a deserted south 
ea island, It seems he didn’t like fish 
or coconut 

We should recognize that in certain 
forms, the engineering profession ha 
achieved considerable succes in this 
matter of recognition in recent years 


True enough, it has come as a result 


t like thi kind yt 


many engineers dor 


recogmition—like the fellow who n't 
like coconut but neverthel there 
t is tor what it’s worth. | am alway 


reminded of this when engineers de 
precate the concept ol the sh rtage ot 


technical personne! From the pou t ol 


view of public relatior ind develop 


ing concepts in the public mind of the 


mportance of engineering and of the 
engineer thi concept many re 
pects, 1 the best thing that ever came 


up the pike. The individual purists 
who don't like coconut have “nit 
picked” the concept to the point where 
many engineer actually feel em 
barrassed when the ec reterences to 
their own importance in print. My 
thesis here is that the public can be 
old indeed t ha beer sold—on 
recognition of the engineer and his im 
portance to national strength just as 
Mr. Updegrafi 


the urgeon who ewed up her on's 


housewife admired 


head ind for precisely the same rea 
on. You see, the | c human drive 
from time tmemorial has been sur 
vival Only recently engineer have 


made it possible for us to begin won 
dering about what kind of survival 


W. T. Cavanaugh 


To: Golf Tournament Winners 


Due to malfunctioning of the film 
transport mechanism of the camera 
used at White Sulphur Springs, A.1 
meeting, the roll presumed to 
contain exposures of the above subject 
was found upon processing to be com 
pletely blank 

1 am terribly sorry 

Fiditor 


Dear Editor: 
HA?) 
Vrs. Eimerson Lyons 


( Winner ) 


Reflectivity Probe 

[he article “Performance of Dry 
Solid Mixing 
(jray in the January issue of Chem 


kquipment” by J. B 


wal Progress has been 
read with wreat imterest and the con 
struction and use of the Bechtel Re 
flectivity Probe would seem to intro 
duce an mstrument which will be very 
valuable for imstantaneous testing of 
the quality of dry muxe 

Hlowever, | believe that using 
this instrument, its limitation hould 
be clearly understood and acknowl 
edged 

Due to static charges, small traces 


of moisture, roughness of surface or 


of awarene ot the importance ot 
engineering, first to national security 
ind, a i poor second, to economic 
vrowth Now i i matter of tact 
natural urtace tackiness, most dry 


olids consist of aggregates, and the 
mixing of two or more of these ma 
terials consists not only in blending 
these aggregates but in breaking them 
down, with the aim that the final mix 
vill approach a blend of ultimate 
particles 

In the article, Gsray covers the mix 
ing of dry materials ranging from 60 
mesh sand down to minus 200-mesh 
IImenite and to precipitated barium 
sulfate of unspecified mesh. The area 
range from 200-mesh to 60-mesh is in 
the order of 1 to 11 and mixtures 
or parti les in this range were meas 
ured by the reflectivity probe. Also 
he mentions the presence of agglom 
erates in the barium sulfate mix in 
the ribbon mixer where the reflec 
tivity probe gave better result tor 


the ribbon mixer than for the muller 


im no i lomerate were ob 
erved 

As the nuclei of aggregates may 
vary great! question the accuracy 


ot the probe I. there tore, believe that 


I am justified in assuming that this 
probe cannot differentiate between 
uniform mixe ot iwgregates and 
mixes of ultimate particles It is 


therefore, felt that the reflectivity 
probe is not accurate enough to gauge 
the extremely perfect mixing necessary 


for many of our manufacturing re 
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quirements and that tests made with it 
cannot fairly gauge the results which 
can be obtained with the mix-muller, 
which is used commercially in pre- 
paring practically all these high quality 
blends 

Mixing of this type demands crush 
ing, smearing, and shear forces which 
cannot be developed in mixers of the 
free-fall type or in mixers having ex- 
cessively wide clearance between the 
moving blades or between the blades 
ind the container 


H. Leslie Bullock 


Mr. Gray's reply follow 


We agree with Mr. Bullock that the 
method of analysis and the sample size 
which should be used to judge the uni- 
formity of a mixture of dry solid par- 
ticles depend on the end use of the 
mixture. We also recognize that there 
are many end uses and analytical 
methods. 

The reflectivity probe described in 
our paper was not designed for obtain- 
ing data which could be used to meas- 
ure the uniformity of composition of 
very small samples nor was the probe 
designed as a substitute for end-use 
tests. 

J. B. Gray 
Wilmington, Delaware 
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WO. 4 MIKRO-PULVERIZER 


FOR 
Rev rv. 
7 


—a rugged, high-capacity mill, designed to produce specified results day after 


day, 24 hours a day 


readily adjustable for speedy changes of particle sizing 


MIKRO-PULVERIZERS are available in four models (Nos. 1-4) with motors up 


to 75 hp, and capacities to 25,000 Ibs. per hour, 


Whatever your grinding require- 
ments, there’s a MIKRO-D pul- 
verizing unit tailor-made for the 
job. You'll find an economical, 
miniature plant, ideal for small 
production work . . . a choice of 
stepped-up intermediate sizes to 
serve growing production demands 

. or an ultra-high capacity mill 
designed to produce more than ten 
tons per hour! In addition, you'll 
discover that the quality and 
fineness of grind specified for 
your product can be exactly dupli- 
cated, in any quantity, on every 


pulverizer in the MIKRO-D line! 


For a laboratory demonstration of 
the results you can expect from 
these MIKRO-D units, send us a 
product sample and your specifica- 
tions. We believe you will be con- 
vinced that low-cost, dependable 
MIKRO-D equipment—now serv- 
ing in chemical processing plants 
throughout the world—can put 
more profit in your production. 
Of course you are invited to write 
for full information on the com- 
plete MIKRO-D line. 


GENUINE MIKRO-D REPLACEMENT PARTS AVAILABLE FROM LARGE STOCK WITHIN 48 HOURS 


THE BANTAM PULVERIZER is a complete 
minature grinding plant, perfect for pilot 
plant and experimental work. Easy and 
economical to operate, the BANTAM 
utilizes a % of 1 hp motor, and has an 
average capacity of 75-100 Ibs. per hour 


my: 

HIGH 

~ 


Mikro. 


PULVERIZING 
MACHINERY 
DIVISION 


MANUFACTURERS OF PULVERIZING, AIR CONVEYING AND DUST COLLECTION EQUIPMENT 
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From TEST to TONNAGE... 
with \ 
/ 
Mikro-Pulverizers | | 
y 
Ge. 
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HIGH-PRESSURE 
NEEDLE VALVES 
FOR REFINERIES 


AND CHEMICAL PLANTS 


BIG Needle or other type vaives 
to your own specifications or 
requirements 


SMALL Forged valves in 4" 
-\¥" or %” sizes for high-pressure 
throttling, gauging or sampling 
services. The safety bonnet type 
meets exacting safety require- 
ments. Available in 416 Stainless 
Steel or other alloys to special 
order 


CHEMICAL ENGINEERS... write 
today for illustrated Bulletin 101. 


1 SPINDLER VALVES and other specialties since 1894 
|, August Spindier & Sons, Inc. 
Mercer Street, Jersey City 2, New Jersey 
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About our authors 


HOPE FOR THE FUTURE 


U.S. has reserve of up-and-coming braims and talent 


The young people 


CHEMICAL ENGINEER Robert Roy White, M4, has been 


a full professor at the University of Michigan for two years 
On the side he acts as consulting engineer for Dow Chemical 
Company and the Col bia Gas System (for which he is 
helping to devel P thetec fuels against the time when the 
national supplies of natural gas run low). Chubby Engineer 
White seldom rest energetic braun, His favorite relaxa 
tion is to play several games of chess at once while blindfolded 

\s printed in LIFE magazir January 


irtesy LIFE 


Robert R. White al 
biog cle cription over andl 
ond the sketch done by Life m 1951, 
vhen he Va clected a one of the 


welve most talented young men im 


the U. S. (above). Still vigorou 
Prote onal Progre 
Award winner 1956) but no longer 
chubby Bob's latest contribution t 
hi protession the thoughttul, 
thought-provoking article “The Ing 
me cl thre Spectru i Knowledgs 
hich is based on h Boston P. | 
\ward lecture 

(fil Roundtable on process col 


trol literally bulged with talent that 


id meht in Boston during the An 


ual Meeting of A.LCh.l Dave 
Boyd, co-chairmar f the session, 1s 
in Outstandi figure in the held oft 
lvanced automati control of chen 
wal proce Recent i guest le« 
turer at Heidelberg University, Dave 

currently returnu irom a month's 
tour of lecturing in lay in a a guest 


ot mayor scientine and enpineering 


At Universal Onl Product 
Dave heads the group which ‘ 
ible for cont ‘ 
nN rut i I 
ni t i ‘ 
i! nit ‘ t 
(Continued on page 42) 


dike magasine. © 1951 Tim 
Sz 


THE BIG 


(CHEMICALS) 


and INGALLS BARGES 


SPECIALLy 
ECONOMICAL: PRACTICAL: DESIGNEp 


and requirements. The first step in solving your 
transportation problem is discussing 


DESIGNERS 
& 
BUILDERS 


Offthore Service Vowel 


To meet the ever growing needs and problems 
portation, Ingalls specializes waterway 


of chemical trar 
it with Ingalls today! 


in building barges to your exact specifications 


rvr 
\ INGALLS conrorarion 
| i \ Executive Off ces Bumnghom, Alabome 
Branch Offices New York, Washington, New Orleans, Chicego, 
Atlanta 
Shpyords Paxagovic, Miswsepp:, Decatur, Alabome 


ENGINEERS: for jobs with o future, contact Ingalls today 


g and Commercial 


Borges, Tonkers, Naval 


end Merchant Vewel 
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ALLIS*CHALMERS 


Generation — Sicam Turbine-Genera- 
tor Units — Built in 2000-kw and larger 
sizes. Allis-Chalmers also makes condens- 

, pumps, voltage control and motors in 
types and sizes to meet any power plant 
operating conditions. 


Distribution — (/nit Substations — In 
the substation illustrated, Allis-Chalmers 
witchgear and transformers are combined 
to provide dependable power distribution 
Dry- Type Transformers Available in a 
‘oe wide range of sizes and design 


ee Utilization — Motors ~ Standard and 
Sty special motors for practically every purpose 
and in any capacity range. Allis-Chalmers 
offers a complete line of motor control and 


mereury are rectifiers in ratings to fit prac- 
tically any requirement 


Motors 


ify 


uve errrer 
“Corer 


Control 


Mercury Arc Rectifiers 


| 
| 
| 
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System Efficiency 


Undivided Responsibility for Power 
Generation, Distribution and Utilization 


Efficient system performance requires more than good equipment. 
It encompasses overall system design ...equipment for generation, 
distribution and utilization integrated to operate eflectively within 
predetermined requirements. As a manufacturer of a widely diver- 
sified line of electrical equipment, Allis-Chalmers maintains a sep- 
arate department for each product. Each product department is 
staffed by research, design, manufacturing and application special- 
ists. ““Coordineering” results from an interdepartmental exchange 
of technical information, correlated in one department specializing 
in a particular industry application. 

Allis-Chalmers, as a single source for a highly integrated power 
system, offers single responsibility for overall system performance. 


CHALMERS “° 


Allis-Chalmers 
Builds the Following 
“Coordineered” 
Equipment: 

HEAVY 1 
PLANT 2 
PYRO. @ 
PROCESSING 
POWER 
LIQUID 
HANDLING Centritue 
AIR & GAS 
HANDLING 


Alli Chalmers also make equip- 
ment for solvent extraction, clec- 
tronic heating, metal detection 
and inter-floor conveying 


Bulletin 25C6177 covers all Allis- 
Chalmers equipment for the proc- 

ess industries. Bulletins on specific 
equipment lines are also available. 

See your Allis-Chalmers repre- 
sentative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


A. 5080 


Wayne Alexander, who is an experi 
enced moderator of several of CEI’ 


Roundtables s a chemical engineet 
ing executive at Monsanto's Plastics 
Division petrochemical operations at 
PRODUCT QUALITY Texas City. He has, we presume, 
sided at many a conference at which 
proponents ol various control system 


ideas would have to be resolved to a 


About our authors 
(Continued from page 38) 
TO COSTLY LIQUID LOSS of all of UOP’s licensed plants 


practical plan through Wayne's skill 
as a moderator. Page Buckley, who 
| now is co-chairman with Dave Boyd 
of the A.LCh.E. Program Committee 


process control section, investigates 
| process controllability at DuPont 
Currently writing a book Chemical 
Process Control, which is to be pub 
lished in ‘58, Page is an outstanding 
exponent of the dynamic analysis ap 
| proach to proce control problems 


Russell Aikman, a canny Scot who 


came to this country several years ago 


after having achieved recognition for 
hi process control development work 
with Imperial Chemical Industries, 1s 
making his reputation international. 
With Schlumberger Well Surveying 


{ orp., Kuss 1 presently concerned 
with the application of new measur 
ing techniques (through use of strean 
analy etc.) to chemical processes 
Fred Woods is instruments and con 
trol engineer at the South Charleston 
works and headquarters engineering 
department of Carbide & ¢ arbon 
Chemicals Co., which CEI’s readers 


- recognize as one of the outstanding 
SEND FOR THIS FREE ENTRAINMENT MANUAL TODAY! 
continuous Opeta on ITORCESS 
: Jack Draffen is engaged in the de 
This new, completely illustrated, 16 page "‘Schuylernit”’ velopment of control systems tor Mon 

Entrainment Manual shows how to get clean, positive liquid/vapor 
separation in vacuum and flash towers, absorbers, scrubbers, 

evaporators and distillation equipment. 


santo's lexa City petrochemical 
works. Sherman Dushkes is respon 
sible for instrumentation of new chem 


ical plants and refimeries tor Shell 
RAWSON & CO., 1223 Waugh Drive, Houston 19, Texas | Development Corp. in California 
REPRESENTATIVES; | BUSHNELL CONTROLS & EQPT. CO., 5137 W. Jefferson Bivd., Los Angeles 16, Calif. Authors of process control articles 
THE CONDIT COMPANY, 1011 South Main St., Tulsa 19, Okla in this issue include O. J. M. Smith, 
Copyright 10°57 Schuyler Manufacturing Corp 


a professor ot electrical engineering 


SCHUYLER MANUFACTURING CORP. 
80 Porete Avenue, North Arlington, New Jersey 


at Univ. of Calif. (Berkeley), who 


has written a book now in pres 


Gentlemen: (McGraw-Hill) titled Keedback Con 
re Please send me without obligation a copy of your “Schuylernit’’ trol Systems. Smith, also trained in 
| Entrainment Manual. | chemistry, estimates he gives 10 
) ‘Ts ‘ lks before society 
Name Title | papers and 25 ta _societ} 
| “ | functions each year. Ted Williams 
Firm will be remembered by CEP readers 
| Address | | for his recent (Nov. '56) article on 
City State use ol analog computers, manages to 
mix computer solution with servo 
apecialiate in liquid/vaper separation techniques up arith 
aum ‘ vids 4 ot fonsanto’s recently organized Sys 
; ; ; eye headquarters, led had previously been 
MANUFACTURING CORP.. NO. N. J. (Continued on page 47) 
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U.S.1. CHEMICAL NEWS 


Prepared | 


May * A Series for Chemist- 


and Executives of the Solvents and Chemical Consuming Industri * 1957 


New Polyethylene Bottle 
Has Built-In Sterilization 


\ manufacturer ha introduced self 
-terilizing polyethylene bottle in which a per 
manent type antiseptic is incerperated in the 
resin at the time it's molded. The product 
seems to in eflective insewer te an old 
problem: how to sterilize a polvethyvlene con 
tainer without subiecting it te high heat 

Self-sterilization by chemical means is not 
ffor a number of vears 


new, havin heen use 


n textiles, leather and plastix However, the 
new polyethylene bottles are believed to rep 
resent the first <uecess«ful se of the principle 
n this held. atil now lvethvlene bottle. 
which required sterilization have been irrad 
ited, a costly process that offers less permanent 
protection than any chemical antiseptics 
In the new product i liquid germ-killer 
(nature not disclosed) vided te the poly 
ethylene as it goes int the old As little 
is one gallon is claimed t ender 5.000 Ibs 
resin sell sterilizing for an indehnitel 


ong time 
The new bottles are expected to find wile 


wceplance in the drug and pharmaceutical 


fields 


Methionine Plays Role In 
Adrenal Gland Function 


A recent study reports evidence that methi 


onme is benef il to Vitamin ¢ etal 
md te the functioning of the adrenal glands 
It was found that methionine increased the 
Vitamin ¢ ntent of the adrenal gland in 
exiperimenta inima \ high leve of Vita 
min nthe adrenals is Known to help the 
ands funct vtter, Vitamin C is n 
ary tor the utilization of the adrenal cortex 
hormones, especia for the salt metal 
ey ontral 
(ht three fur taut ‘ 


tudied, on ethionine had this efleet 


Versatile urethane foam is formed on the job, makes insulating easy 


Transparent mold is set up around pipe joint 
isocyanate with polyester, mix is poured into mold. U.S.1. ISOSEBACIC to foam in place. Polyurethene foam hardens aimost at once, and 


Acid can be used as intermediate for polyester component 


| U.S.1.and Mallory-Sharon 

| Form New Subsidiary 

to Melt and Fabricate Zirconium 


| Reactive Metals. Ine. Will Concentrate on Ingots and Mill 
Products to Help Speed Growth of Zirconium Industry 


Formation of Reactive Metals, Inc joint enterprise of S.1.-National Dis 
tillers and Mallory-Sharon Titanium Corp., marks another step in the evolution 
of zirconium from a specialty business into a full-fledged commercial industry 


hor the present, the new Company will melt Jirconium ind its alloys and will 


| manufacture zirconium mill products. Production will be expanded soon to 


melude hafniun tater t ther 
re ) ‘ ‘ te ie 
Titanium Gets Chrome Coat“! 
New ingot melting facilitix will tw n 
A method for electrodepositing a chrome structed at Ashtabula, Ohi te ios] 
coat on titanium has been developed by the National Distiller new 
National Bureau of Standards after years of | plant ! level 
research on the problem of bonding the tw: production ! broth 
etals, The purpose of the coating is to over alle fand unal elf ly tow fabe " 
me the tendency of titanium to seize of any product Ma 
| gall in loaded contact with iteell of thet years of experience im weiter ‘ 
| iterials, and to prevent oxidation of the of wall te the fullest 
eta at elevated temperatures extent 
Availability of coated titanium should result Will base Supply Situation 
| n greater use of the metal in many equip Formation 1 the ey ily fiat ‘ make 
nent applications where seizing and oxidatioos it ible tor 
until new researchers have been unable r tished ings wt 
bond an etal te titanium, due to the React Meta at tie ru 
formation of an oxide him on the titans leliver ate 
irface during handling in the bonding opera (lomnven wee of ingets and bee 
With the new ethod, the oxide fil is | carried in oveh 1} will reat luce 
removed trom the titan irface mel exietin procures nt dela 
immediately replaced by a tHhuoride film. Oxide Distillers bas lowered the 
can no longer torn When the titanius j price i ponge cor | 
placed in the chrome plating bath, the fluoride | through technical advances, but the any 


filin dissolve wa cleat irtace ee that 
and stlown thre hire i te bed direct anal 
the i} lw re nie 


tk base metal 


Urethane polymer is formed by mixing of the two chemical components 
After mixing poly- and carbon dioxide gas is given off during reaction, causing polymer 


mold is removed Photos courtesy Nopco Chemical Company 


| 
| 
Pipe Joint Gets Urethane Foam Insulation In Place | 
| 


ADVERTISEMENT This entire page is a paid advertisement 


Prepared by U. S. Industrial Chemicals Co 


May 


U.S... CHEMICAL NEWS 


New U.S.L Booklet 
Updates Information 
on Sodium Dispersions 


A new page technical bulletin just re 
leased by USA. contains much new informa 
thon on technique *« and equipment tor using 
«lium dispersions in pilot plant and full 
wale reactions, a pioneer in the devel 
opment of sodium dispersions and their adap 
tation to commercial use, was the firet to 
present to the chemical industry a technical 
bulletin on this interesting branch of sodium 
chemistry 

The new publication describes the most re 
cent advances in engineering techniques and 
equipment to achieve higher yields and rea 
thon rales, improve d reaction control, economy 
of reagents and new uses of sodium disper 
cions, Methods for converting liquid sodium 


Subsidiary 


ean fulfill its proper role in the metals and 
chemical industries. This purpose is to be 
served by the new jointly owned subsidiary 
Backed by the technical and financial re 
sources of the parent companies, it will devote 
its efforts solely to the processing of zirconium 
and other reactive metals. 


to dispersion form on a commerc ial “ ale are 
discussed, as are continuous processes 

Sodium dispersions and high surface sodium 
(sodium-coated parti les) are two forms of 
metallic sodium with a tremendous amount 
of active surface area. These forms give 
sodium greater usefulness in a growing num 
ber of chemical reactions. 

The comprehensive new technical bulletin, 
Sodium Dispersions”. is available on request 
from U.S.L. 


— 
DISPERSIONS 

We 
“9 
« 
«* 


Chart reproduced from booklet shows available surface areas for reaction of several forms of 
metallic sodium. Dispersions offer about 100 times as much area as sodium sand and about 
10,000 times os much area as uncut sodium bricks. High-surface sodium (sodium-coated 
particles) can offer even more surface area per pound of sodium. 


METALS 


Titanium Spen 
and Platet 


Zirconium Spong 
Hafnium Sponge and Oxide 


PRODUCTS OF 


Esters, Ethers end Ketones: Normo! Buty! Acetote, Dibuty! Phtholote 
Diethy! Carbonate, Diethy! Oxalate, Ethy! Acetote, Ethy! Ether, Acetone 


Diote 


Intermediates ond Fine Chemicols: Acetoocetory!ides, Dimethy! Hydrazine, 


Ethy! Acetoacetate, Ethy! Benzoylacetate, Ethy! Chioroformote, Ethylene. 


TECHNICAL DEVELOPMENTS | 


Information about manufacturers of these 
items may be obtained by writing the 
Editor, USA. Chemical News. 


Non-toxic developer for blueprints it 
bine advan'aq potast rhyd J pe xia 
w t 
} after deve pment ty be mit 
ted; excellent re very trom fading No. 1230 
New technical data sheets on trimethy! and tri 
ethy! aluminum bere pul hed. Bot 
na sea as fuse ra 
et « vir polymeriza t t 
4 intermediates No. 1231 
An atomic flashlight said ‘o 5 je light f 
many yea witt it of tt xt 
powe ‘ has been developed. It une 
be made in many sizes and shay No. 1232 
Over 50 reactions of fatty alcohols de 
jiven ing t Dit 
phy cites 70 reference No. 1233 


Polyethylene pipe with ribs that protect pis 
The epoced sibs extend 
ia Jitate ta king No. 1234 
Extenders, Flatting Agents and Filter 

are a ‘ ) 


t for easy 11 and | jing No. 1235 


Nitrogen 15 enriched to 95 
1 numbe { t 


wears rvailat 
n higher than ¢ k No. 1236 
Sodium tetraphenylboron, popular reagent 
Pp ta lerte tte 
high-purity reagent 


The compound ha rf imu 3 {f 99 
No. 1237 
Isotope Boron. 10. tly restricted to Af 


times the price of 5 gold. Ne. 1238 
A dewatering press 


OTHER PRODUCTS 


Inergenic Chemicals: Sodium, Chiorine, Covstic Soda, Sodium Peroxide 
Sedium Swifote, Swituric Acid, Phosphoric Acid, Ammonia, Nitrogen 
Fertilizer Solutions, Ammonium Nitrate 

Alcohols: Ethy! (pure and all denatured formuias), Normal Buty! Amy!, 
fuse! Proprietary Denatured Alcohol! Solvents SOLOX®, FILMEXS 
ANSOL M, ANSOL® PR 


PETROTHENE Polyethylene Resins 


Ethy! Chioride, Ethy! Sodium Oxolacetate, U.S.!. ISOSEBACIC® Acid, 
Methy! Mydrazine, Sedium Ethylote Solution, Triethy! Aluminum, Tri 
methy! Aluminum, Urethon USP (Ethy! Corbomate) 

Anime! feed Products: Calcium Pontothenate, Choline Chloride Products, 
Curboy 6-G® 80, Special Liquid Curboy Di-Methionine, Niocin USP, 
Riboflavin Concentrotes, Vitamin and Antibiotic Feed Supplements 
Vacatone® 40, Vitamin A, D, and K, Products Antiosidont (BHT) Products, 
Special M nes 

Phermecevtical Products: Di Methionine, N Acety!-Di-Methionine, Riboflevin 
USP, Urethon USP, Intermediotes 


DUSTRIAL CHEMICALS CO. 


Division of Netiona! Distiliers Products Corporation 


99 Park Avenue, New York 16,N.Y 


U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City, Mo 
Los Angeles * Lovisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Lovis 
Salt Lake City * San Francisco * Seottle 


| = 
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This crystal model illustrates the Molecular Sieve princi 
ple. Dimensionally uniform pores lead to adsorption 
covities. Small molecules poss through the pores ond 
are adsorbed, but lorge molecules ore excluded. Several 
types of Molecular Sieves provide a range of pore sires, 
permitting separation of mony compounds 


Now...SELECTIVE Separation 
with 


LINDE Molecular Sieves, a new class of adsorb- 
ents, offer unique performance in product puri- 
fication and recovery. These crystalline zeolites 
provide selective separation of gas and liquid 
mixtures in three ways...difference in molecule 
size...or polarity ...or carbon bond saturation. 

Selective removal of contaminants, even in 
trace amounts, is possible at temperatures up 
to 300° F. Selective recovery of valuable stock 
is often accomplished without regard to relative 
boiling points. Co-adsorption eliminates extra 
processing steps by removing several impurities 
simultaneously. High capacity is realized 


through a wide range of operating conditions. 

Typical uses for Molecular Sieves are the 
separation of n-paraffins from iso-paraffins and 
cyclics ... extraction of olefins from refinery 
streams and top gases removal of catalyst 
poisons from olefins...sweetening of natural gas 
and reformed hydrogen... purification of an- 
nealing gases. 

For a descriptive booklet, ‘Molecular Sieves 
for Selective Adsorption,” write Dept. CP-5, 
Linde Air Products Company, A Division of 
Union Carbide and Carbon Corporation, 30 East 


42nd Street, New York 17, N.Y. 


MOLECULAR sieves 


The term “Linde” is a registered trade mark of Union Cartide and Carbon Corporation 


| » 
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The separating force produced by this Merco cen- 
trifuge is made practical by the strength of its 
high speed rotor bowl, machined from cast stain- 
less steel with a high nickel content, produced 
by Electric Steel Foundry Company, Portland, 


assembly on the unit shown above totals 
1600 Ibs. This centrifuge has a large continuous 
through-put capacity. In many plants, Merco 
units run continuously for 24 hours, virtually 
unattended. Manufactured by Merco Cen- 


Oregon. Weight of the all-stainless steel rotor trifugal Company, 


San Francisco, California, 


Up to 9000G’s developed... 


thanks to strength of rotor cast in stainless 


... that licks corrosion and erosion 


Merco Centrifugal Co. tested scores 
of materials for their centrifuge ro- 
tors. And found what they needed 
in cast chromium-nickel molybdenum 
stainless steel (ACI Type CF-8M.) 
These castings safely answer the 
high strength demands, and in addi- 
tion, provide resistance to both cor- 
rosion and erosion. 

Read what a typical customer re- 
ported about the performance of a 
Merco rotor machined from this cast 
stainless steel containing 10 to 12% 


NC 
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nickel: 
“> shows no signs of corrosion 
after 12 years’ service in slurries 
of warm weak sulfurous and lactic 
acids, SO, vapors, alternate wet- 
ting and drying, with liquid and 
solids passing over the metal sur- 
faces at very high speeds.” 
Despite corrosives and suspended 
solids, this rotor has operated for 
more than a decade with no apparent 
damage from erosive action. Many 
similar records confirm that Merco 


engineers made a wise choice, years 
ago, when they selected Type CF-8M 
stainless castings for rotors. 

Alloys containing nickel may help 
you strengthen equipment, combat 
corrosion and erosion, or meet other 
specific needs. When you face a metal 
difficulty, send us details. We'll sub- 
mit suggestions based on wide prac- 
tical experience. Write for List A of 
available publications. It includes a 
simple form that makes it easy for 
you to outline your problem. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


: 
j 
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About our authors 


(Continued from page 42) 


Amundson Comings 


miunent as 


presenting papers in the held of com 
puter appheation. Neal Amundson 
combine chemical enyvineeriny vith 


higher order) to pave 
the way for the more advance vs 
tems of control which are ultimate 
Head of Chemical Engineering at 
Univ. of Minne ota, Neal v i i (suey 


genheim Fellow and Fulbright Scholar 


it Cambridge 


Ed Comings, head of Chemical Er 
gineering at lurdue, writes with L. 
Coldren about a new type ol yet spray 

J 


drvet vill rememberee 


Walker Award winner for 1956, for 


hi work in the held of hivgh pre ure 


iechnology. Describing their currently 


reported work as derived from at 


tiie rerosol thermo-generators their 


investigations have taken them into 


studies of the behavior of free jets 


a jet in a duet, and static pressure 


distribution im jet 
R. J. Hengstebeck hia vorked 


almost 14 ove irs m proces adesigt 


is currently evaluating resear« 


ects for tandard of Indiana 


L. Burris and Winsch have 
been at Argonne, engaged in epara ; 
nearly 10 years. Burris heads the pyro 
metallurgen il proce development 


yroup ind Win cr charge ot 


Work magnesium tor extracting 


plutonium 
Fred G. Hammitt is a research 


engineer in the Engineering Research 


Whether you are mixing granular or pulverized, wet or dry materials 


Readco's counterflow action piral nbbon mixers will provide a thorough 


mix in less tune and without material build up at the bowl end These sturdy 


Institut t | niv of \ ichig 
= s . I gan mixers are built for continuous or batch processing. They can be supplied 


E. L. Piret, who with Sehulz and for pressure of vacuum service, wita or without temperature controlling 
Cooke ha sideeerss on crushing, like jackets and in working capac ities from | to YOO cubic feet. Readco also manu 
” appr ach a chemical engineering factures a complete line of double arm mixers, including laboratory and 
pret tig from the most basic vie wpowt pilot plant models, vertical mixers and matenals handling equipment. Mod 
\ or he al ern laboratory facilities are ivailable to assist you in determining the proper 


nyineering i sot 
mt it ot Minne ita, equipment to sult your needs. Write for cor iplete detaals 


kd hold i great many honor trom 

European institutior currently or 

yanizer ind editor ol the volume 

Che fround the 


World, which will be one of the out 


re a representative ot the 
| mS 
< 
7 
standing products of A.LChE 
inniversary next year 
- 
Burris Piret 
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| REPUBLIC 


announces a 
double break-through 


Null-balance-vector design permits 
20-to-1 range adjustment without 
re-setting zero! 


@ Suppression of range lower limit 
simply adjusted up to 50% of span! 


Me @ New compactness and weight saving 
4 solve most location problems. 


@ Low air consumption. 


@ Simplified, accessible mechanism 
for quick and easy servicing. 


Republic has /iterally figured all the angles to 
bring you this new “family” of pneumatic trans- 
mitters for pressure and differential pressure. The 
null-balance-vector units are compact, easy to 
install and adjust, and permit range changes far 
beyond any pneumatic instruments previously 
available to industry—and without changing 
parts. You need only a screwdriver and refer- 
ence gauge to change either the upper or lower 
range limit! 


= 


Adjustment time is radically cut since re-zeroing 
of the instrument is seldom needed when the 
upper range limit is changed. Unusually large 
changes in plant operating conditions can be 
accommodated quickly and without new or 
modified equipment, simply by loosening a set 
screw and moving one linkage component. 


Republic Type VP and VDP pneumatic trans- 
mitters normally provide standard 3-15 psi 
output signal pressures. Air consumption is only 
0.2 sctm since air flow virtually stops as soon as 
the transmitter balances each input signal 
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Standord Ranges 
0-150 to 0-4000 psi 
0-60" H20 to 0-150 psi 
to 0-60" 


in pneumatic transmitter rangeability! 


change. And all Republic null-balance-vector 
instruments have top sensitivity and stability. 
Lightweight tension members in the balancing 
linkage respond quickly to pressure or differen- 
tial changes and do not overshoot or “hunt” the 
balance point. 

Whether your plant conditions change frequently 
or you just want the best sensitivity, accuracy 
and reliability available in pneumatic transmit- 
ters, you should get the full details on Republic 
Type VP and VDP transmitters. 


WRITE FOR REPUBLIC FOLIOS NO. 56-12 
AND 56-13A TODAY...and keep an eye 
on Republic for new developments “in the 
works” now to help you with your most 
critical operating instrument problems. 


REPUBLIC FLOW METERS co 


A Subsidiary of Rockwell Manufacturing Company o 


| 1 
j 
— 
> 
a | 0-15 to 0-300" 
| 


PENSTOCK 


SK FIG. 250 
STEAM JET SYPHON 


DISCHANGE 
FoR 


PENSTOCK 
CLEANING 


THIS SK STEAM JET SYPHON 
performs dual function at great saving 


Before installing the SK Steam Jet Syphon illustrated above, the 


manufacturer who devised this system* used contractors to clean 


accumulated silt from a plant-area penstock and used heavy, 


expensive machinery to clear snow from company parking lota 


Seeking a means to do both jobs themselves at leas cost, com 


pany power engineers investigated, then installed, the SK 5 in 


Steam Jet Syphon shown above. To clean the penstock, the bypass 


line valve is closed and the discharge-to-bay and steam valves are 


opened, Pressure steam, issuing from the syphon nozzle, entrains 


water and silt from the penstock and discharges, againat a head, 


into the bay 


For clearing snow, as much as 500 ft. of 3 in. fire hose is attached 


to the bypasa line. The bay line valve is closed and the bypass and 


steam valves are opened. The pressure steam entrains water from 


the penstock and discharges through the hose. The hot water from 


the hose, at 500 gpm, is used to melt and wash the snow into catch 


basins, see photo 
The syphon cost about $500.00. It now costa about $120.00 to 


clean the penstock (a substantial saving) and the cost of removing 


snow is about one-tenth of the previous cost 
Imaginatively applied, SK Jet Apparatus can do many jobs 


well at low cost. Learn more about Jet Apparatus by writ 


ing for Bulletin J-1 which describes SK's complete line and 


many applications 


Schutte and koerling 


COMPANY 


MANUFACTURING ENGINEERS GINCE 1676 


2245 State Road, Cornwelis Heights, Bucks County, Pa 
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bernetics) as well as jargon (noise ence for the systems engineer, allowing 


errors in systems ). him to predict ahead of time, while the 
Getting further down to facts, process is still on the drafting table, all 
T there is a chapter on feedback of the control functions which will be 
ools & trends control systems. The characteris- needed, how the proposed control sys- 
Automation in Business and Industry, tic devices used for industrial con- tem will operate, and finally the cost 
by Ek. M. Brabbe (editor). Wiley, New trol are next described. which leads to of the control system Much more 
York, O11 pages, $10 a 2U0-page section on computers and work needs to be done . . . before this 
Hlere is an easy-to-understand com data processing. Analog, digital, and catalog can be finally compiled.” 
pilation of chapters dealing with var analog-to-digital units are described 
jous aspects of automatic control of Ihe remainder of the book, almost half Encouraging Scientific Talent 
wide interest to chemical engineer is devoted to application A chapter 
Leading off with an introduction by (35 pp.) im this section is devoted to “A Study of America’s Able Students 
the well-known engineer and educator process control in the petroleum and Who are Lost to College and of Ways 
/ M.K boelter, this volume is based chemical industries, by C. G. La pe ol of Attracting Then = College and 
on a series of lectures given in an engi Shell Oil, Wilmington, Calif. Laspe’s science Corcers. Chartes 
College Entrance Examination Board, 
neering extension course during the introduction to his subject appears in New York (1956), ix +259 pages 
pring of 19 at the University of terms of the real methods in current 
Calitorma. In preturing the present use. His discussion of systems leads to Reviewed by Warren L. McC ab 
a tate of the field, Time-cover man the servo techniques for evaluating the Brooklyn, New York 
mon Ramo of Ramo-Wooldridge dynamic characteristy of proce 
Corporation cautions, “anyone who i equipment, and he attributes rapid ad lo a large and growing list of litera 
foolhardy enough to challenge the idea vancement in this to the past two years ture on manpower problems in engi 
that the replacing of man’s brains will Briefly describing the same concept ts neering and science this book | 1 
be the top industry in the nation some the discussion in the C/:?? Roundtable valuable addition. Its maim themes are 
years hence is in danger of having his elsewhere in this tssue The ultimate based on the results of a national study 
brains among the first to be replaced goal,” concludes Laspe, “in the appli questionnaire administered wy the Edu- 
Grrabbe, of the firm, cation of trequency response tech cational Pesting Service of | 
wisely introduces the reader to the sy to controlling equipment and industrial New Jersey 
tetiis concept through dealing first with process« is to catalog all the transfer Phe first half of the book 1 —_ 
mental invage ind then with a glo functions of each component part of mary of pre vious studies made in this 
iy slich is pertinent ina field al the many medustrial control system general field. These chapter headings 
ren endowed with new words (cy Thi will provide a ready retet (Continued on page 52) 


Posey’s experience in producing welded 
steel plate structures dates back to 1910...so 


FRACTIO NATI N G Posey has the experience as well as the 
facilities to design and fabricate almost any 

4} ba: type of structure required by your industry. 
TOWERS Trust Posey to build to your most rigid 
J. specifications. Your request for information 

or estimates will receive immediate attention. 


POSEY IRON WORKS, INC. 


Steel Plate Division Lancaster, Penna. 
New York Office: Graybar Building 


50 e@ CHEMICAL ENGINEERING PROGRESS, May 1957 (\o!. 53, No. 5) 


BB 
TANKS VESSELS 
STEEL PLATE FABRICATION 
DREDGE PIPE AND ACCESSORIES 


AT LAST 


EXON 654... specifically for protective ip - coating ) 


Typical of the Pin-Pointed Properties in Exon Vinyl Resins 


Tool makers have discovered that EXON ular needs. Dip-coating is only one way 


versatile resin. You 


654 resin improves products three ways manufacturers use this 
vat it lu h mold it or foam it 


birst dip coating all-metal tool handles can spre acl « 
into a plastisol based on EXON 654 pro EXON 654 is just one of the many Exon 


t complete line of 


Fi re ${t{o n @ tects the handles from active corrosion resins in industry s mo 
Secondly, it helps eliminate the cold versatile vinyls. It is another reason whiy 


| “clammy” feeling tool users find objection industry looks to Firestone exon for engi 
. able. Thirdly, it insulates the user from neered answers to its needs 

accidental electric shock ( onsider yout production problem 

This is another example of how Exon’ Then, for resin properties pin-pointed to 


E Xx cy N Pin-Pointed Properties match your parti¢ the best solution for you, check Firestone 
) For complete information and technical service, call or write 

CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 

RESINS crt an. PA ADINSION estos 


ac’ 6a 


CANADA 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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Marginal notes 


(Continued from page 50) 


include an introduction on science and 
scientists; scientific ability and its 
identification ; scientific ability, its sup 
ply and demand ; the loss of talent from 


high school to college; deterrents to 


the production of scientists ; and poten 
tial factors encouraging careers in 
scrence 


P “ The rest of the book is an analysis 
of the data obtained in the question 
naire and a summary of the conclu- 


sions and recommendations 

Emphasis in the first half is placed 
upon the importance of the family 
background, family guidance, and fa- 
mily encouragement for college-going 
The loss in teaching power in the high 


chools, especially in mathematics and 


science, is described and properly de 
Your product will be plored 


he problem of “motivation” is ex 


“traveling in the best plored. The point is made that motiva 
tion has its origin in early lite and it 


of circles” when you use large numbers of unmotivated high 
HELIFLOW ” EXCHANGERS. thility high school graduates each year 


ire to be attracted to scientiti ind 
other professional careers, the promis 


y Heliflow® rates high in the blue book of ing students must be identified, guided 

(; ind stimulated much earlier than their 

heat transfer society—truly a thoroughbred year in high echesl. Sach pro 

-—oOr, more appropriately, we might Say a grams must include much more than 

“bearcat” when it comes to doing your job. “ offer of a scholarship spent 

High rates of heat transfer, a cinch to clean—and just like 

rae old Uncle Remus—dependable. When it comes to pushing the high school student decides on how 


much mathematics and science to take 


BTUs around you just can't beat Heliflow®. 
So—let’s go. Buy Heliflow®. 
ore Seriously, though, we defy you to 
: find any exchanger on the market 
today that is packed with more 
BTUs for your dollar than 
Heliflow”. Ask our local 


Another milestone occurs, of course, 
when at the end of high school the 


graduate decides whether or not to go 
to college Once these decisions have 
been made, the largest loss of potential 
engineers and scientists has already 


occurred 


Data and conclusions resulting from 
the questionnaire itself are too volumi 


office; they can prove it nous to be adequately covered in a 
hort review Several results hav 
ing to do specifically vith eng 
neering and natural clence may 


These ore the Heliflow 


circles your product he noted. First, engineering does well 


in competition with all other fields in 


will travel in 
the vocational a piration and desires 


of high-ability students, engineering 
being the idealized choice of about 
26% of the high-scoring boys. Another 
finding is that, provided adequate schol 
arships are available specifically di 
rected to engineering, 60% of the 
high-scoring seniors would be at 
tracted to engineering and 50° to 
physical science. The important con 
clusion emerges from these figures 
that engineering and physical science 


MANUFACTURING CO.,INC. have a great deal of appeal to high 


ranking students and an even greater 
416 LEXINGTON AVE NEW YORK 


pote ntial appeal proper hnance ial 
Offices in principal cities and Canada aid were available 
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‘CROLL-REYNOLDS 


| 
195 1951 

19551954 

1957 
419147  Croli-Reynolds Co. established; work on EVACTORS, PRESENT (Croll-Reynolds continues to develop and per 
started previously by the two founders, now enters new phase fect new kinds of jet and condensing equipment with the 
knowledge and skill that has enabled the Company to estab 
lish an enviable record In its Forty Forward Years, Croll 
Reynolds ha 


1920's Croli-Reynolds contributes greatly to the power field's 
efficient use of intercondensers between stages for steam 


economy. 
@ Supplied equipment for vacuum cooling of fresh vegetables 
19 BO ‘s Croll-Reynolds focuses on the need for high vacuum in with a combined daily capacity of 2000 cars each holding 
the growing chemical field — gives special attention to design 25,000 to 30,000 Ibs 
Designed and manufactured all the commercial vacuum cooling 
equipment used to date in the electrolytic zinc industry of the 


U.S. and Canada 


1940's Croll-Réynolds directs activity toward war effort, sup 
plies a great number of EVACTORS for shipboard use, special @ Supplied mere vacuum cooling 
units for the atomic program, and equipment for manufactur industry than all other manufacturers combined 
ing new types of explosives and chemicals. In the late 1940's, Pioneered many new applications of vacuum and vacuum 
Croll-Reynolds develops and supplies vacuum equipment for refrigeration 
vacuum cooling of fresh vegetables 


systems for the Viscose Rayon 


Croll-Reynolds Company, Inc. is confident that in the future, as in 
9DSO's Croll Reynolds develops special condensing tower used the past, they will continue to develop new types of industrial jet 
to recover entrained materials and to prevent contamination equipment and improve existing designs 
of cooling water — especially adaptable for deodorizers in the 
fatty acid and allied industries 


CROLL 


( 


REYNOLDS 


Cro ING 


Main Office: 751 Central Avenue, Westfield, N. J 
New York Office: 17 John Street, NY. 38, N.Y 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET APPARATUS 
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NOW ...NON-PRESSURIZED LIQUID-PHASE 
HEAT TRANSFER SYSTEMS THAT 
OPERATE UP TO 600° F. 


4 AROCLOR 1248 


Operates at atmospheric pressure... cuts Gro redstant . . . increases safety 
installation and maintenance costs of ex- by eliminating direct-firing and heat trans- 
pensive pressurized systems. fer with flammable fluids. 


HERE'S PIN POINT CONTROL TO WITHIN 2° F. 


FLAMMABLE OILS 
BURNER ASPHALT, VARNISHES 


CIRCUIT RESINS, SOLVENTS 
PLASTIC OR RUBBER 


CHEMICAL REACTIONS 
DYESTUFFS 


: DISTILLATION SYSTEMS 
PROCESSING 


| CIRCUIT 


HEAT 


The Equipment... capacities can range The Fluid... Aroclor 1248 is a highly 
from small portable units—usually elec- stable chlorinated polyphenyl; does not 
trically heated —to large gas- or oil-fired support combustion up to its boiling range 
units generating from 250,000 to over 652° to 725° F.; is non-corrosive. Aroclor 
10,000,000 B-T.U.’s per hour. Circuits are 1248 operates in most systems four to 
closed, forced-circulation. Compact de seven years without replacement. 

sign saves space, minimizes installation Rog. U. 5. Pet. OF 
and maintenance costs. 


Contact Monsanto tor SOURCES of AROCLOR 1248 heating systems 


Monsanto CHemicat Company, Organic Chemicals Division 
Department IF 1, St. Louis 1, Missouri 


(Gentlemen: 


Please send Technical information about Aroclor 1248 
Names of designers and manufacturers of Aroclor 1248 
operated equipment 


Name 
Firm 
City 
‘i Where Creative Chemistry Works Wonders For You 
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The thinking of leaders in the chemical indus 
try and their projections for this year have been 


(held 
re port to 


revealed in mostly in 
April) where executives their stock 
holders and usually give out earnings reports for 
the first quarte 

\nnual meetings which not so many years ago 
were held quietly im small rooms with only a 
handful of stockholders present have now become 
produc tions with attendance running inte 
ol the big companies \r 
well 


annual meetings 


thousands tor some 


these mectings today 
let their hair down in) discussing plans, hopes 


outlook 


managements prety 


the 


Quiet Optimism 

Generally speaking, managements are quictly 
optimistic about the outlook tor this year, expect 
ing moderate gains in sales and, in most cases 
slight gains in profits. It becomes more and mor 
plain, however, that for the immediate future no 
big jumps in carnings can be looked tor, and 
most firms are quietly laying plans and spending 
money on plants and research with their sights 
several years ofl 

There is certainly a marked trend to spend 
more and more money on research, even though 
industry budgets for this essential operation are 
already huge. Increases in research budgets, how 
ever, are obviously a direct drain on profits and 
companies are actually a factor in hold 
ing current 
benefits in the future 

With reports for the first quarter now avail 


year is starting off on 


against 


down earnings ag hopes for 


able, it is evident that the 


a rather subdued note as far as carnings go. A 
list of about 25 companies in the chemical feld 
but 
some as much as 10 to 15 per cent, over a year 
ago. However, about half the companies reported 
a drop in profits from the first quarter of 1956 
The ce 


around 20 to 25 


shows that all four showed gains in sales 


md also from the final quarter of 1956 


clinces from a year ago average 


per cent, which is not exactly cheerful reading 
One ob the 
the Koppers ( 


Koppers profits were down nearly 50 


most drastic declines was shown by 


which is in other fields besides 


chemicals 


pol cont from a VCaT Avo hie Was cak 


ened prices in plasti materials —stvreme prods 


ethylene 


Widening the Profit Margin 


All this has further spurred the efforts of man 


ioments to do something about cutting cost 


little 
price 


hope of doing anything about 


hee 


of a medium sized COM pany states his problem 


the we 


raising thei sivnificanth chaiman 


and the problem of the industry this way We 
difhfeulty in profit 
Competition is increasing in the chemi 


are having maimtamimge oul 


cal industry and it i becoming more and more 


trends / 


SIGNS OF 
THE TIMES 


dithcult) to increased costs by raising 


prices We 


prtss on 
are putting into etlect the most con 
certed company wide cost reduction and savings 
ever undertaken 


Campaign we have 


\n economy direct and ob 


foo cut costs 


is cree 


vious way but itu hardly the answer 


to the long range problem 


the textile fiber held paradoxically improved its 


cont price 


firm with a large segment of its business im 
profits shehtly by cutting prices thereby vetting 
enough additional volume to produce Larges 
Bait 


an expodu nt that cannot be successtully used in 


its even though were lowe! is 
the case of most chemicals especially older prod 
ucts—because lower prices would be unlikely to 
produce any more volume. Industry policy, of 
course, is to try to bring down the prices of newer 
products as as production ache S come 


cial scale 


Research Pressure 


There is a strong trend toward “crash pro 


grams in research to develop really basic techie 
logical improvements that will make tnportant 
Looking for better ways to 


chemical midustry, 


reductions im costs 


do things is traditional in the 
but the pressure is now greater than ever 

One recent « sample ol successtul technical ad 
making carbon articles in 


vance is a method tor 


a few minutes mstead of over a jn riod of week 
I hits 


proble mand is also equivalent to an 


will go far toward overcoming the hivghes 


tant merease in plant Capacity Other ex iiples 
are improvements in electric lurnace technique 
double the 
provement in the conversion rate of polymerizing 
Another 


the road produce svnthetu vitamin A 


mul 


which Capacity 


polyethylene new proc now well on 


Startitiy 
costly matural 


with acetone instead of using the 


material, lemon grass oil 
\nother 


material probe m by 


basic approach is to attack the raw 
ol oil 


Several 


mud va to 


trolcum chemical chemical 


wquired 
hie 
that the cost 


ol 


finan now have big oil reserve 


directly or through merger with other 


problem ported by the tact 


ol hydrocarbons and derivatives 
wherea the 
Cdim 


up trom thout Lo cents a 


per cont the pea cles 


chemicals is generally down 


a 


bensem illon 


to about vullon over a ton year period 


Phe trend toward trading-up by making thin 
like 
et with many pittall 
full 


them pet 


closer to the consumer sound m obvious and 


imple expedient, but its 
Several 
Others 
sonnel does 
that the 


cal tim 


clone it 


that 


have 


found to their 


wie thot set up to battle with non chem 


h ive 


tlony line ancl 


in this highly competitive 


7 REASONS WHY 


COOLING TOWERS EQUIPPED 
WITH FLUOR-WESTERN GEARS 


GIVE LONGER LIFE WITH 


LOWER MAINTENANCE COST 


1. A CONSERVATIVE MATERIALS FACTOR OF 1.0 ~— Fluor- 
Western Cooling Tower Gears are rated in accordance 
with American Gear Manufacturer's Association standards 
calling for a materials factor of 1.0 for gears of a Rockwell 
“C” 60, Less conservative methods of rating permit the use 
of a materials factor of greater than 1.0 which, with all 
other factors being equal, will result in the size of the ring 
and pinion gear unit being reduced in the same proportion 
that the materials factor used is greater than 1.0. 

2. A STANDARD SERVICE FACTOR OF 1.5 — Fluor-Western 
Gears have a standard AGMA rated service factor of 1.5 
which means that by standardizing on this service factor, 
Fluor customers are assured that the gear unit is designed 
for continual operation using electric motors or turbines. 


. STRADDLE MOUNTED PINION Fluor-Western gear units 
feature a straddle mounted pinion. Far superior to the 
common cantilever type mounting, this Fluor-Western 
method of supporting the pinion between two rugged, long 
life bearings minimizes deflection, insures a smooth wear 
pattern across the gear teeth with quieter operation. 
SPIRAL BEVEL GEARS CASE-HARDENED to 60 Rockwell “C” 
hardness calling for a materials factor of 1.0... gives longer 
service life than worm gears or flame-hardened bevel gears. 
>». WEBLESS-TYPE RING GEARS which are much more rigid than 
web-mounted gears. 

A 100,000 HOUR MINIMUM 8-10 BEARING LIFE — The 
majority of bearings have a B-10 life in excess of 
100,000 hours. In many instances, bearing life can be 
considered infinite. 

.2 NEOPRENE SEALS mounted back-to-back on the input shaft 


give positive protection against moisture leakage. 


w 


~ 


FLUOR PRODUCTS COMPANY OFFERS A GEAR PARTS 
REPLACEMENT CONTRACT! 

To assure you of a fixed maintenance cost, Fluor 

Products Company offers a contract for gear parts 

replacement on new cooling tower installations. 


FLUOR PRODUCTS 
COMPANY 


A Division of The Fluor Corporation, Ltd. 


MANUFACTURERS AND FABRICATORS OF 
COOLING TOWERS, PULSATION DAMPENERS, 
MUFFLERS, PREFABRICATED PIPING 

AND OTHER WOOD AND METAL PRODUCTS 
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General Offices —- WHITTIER, CALIFORNIA 
Wood Products Mill—SAaANTA ROGA, CALIFORNIA 


Metal Fabrication Shops —Paova, KANSAS 


SALES OFFICES AND REPRESENTATIVES IN: Birmingham, Boston, 
Buffalo, Chicago, Denver, Detroit, Houston, Kansas City, Los Angeles, 
Minneapolis, New York, Philadelphia, Pittsburgh, San Francisco, Tulsa. 


ASSOCIATES: Fluor Corporation of Canada, Ltd., Toronto; 
Head-Wrightson Processes, Ltd., London, England. 


| 
andl 
P “Ap fig A, 
: 


opinion 
and 
comment 


A JOB WELL DONE 


The 1957 issue of The Chemical Industry bacts Book is out. Pub 
lished by the Manultacturing Chemists’ Asociation, this annual volume 
prese nts statistics derived from the member COM panies which re prese nt 
about 90 per cent of the productive capacity of the U.S. chemical in 


dustry. This year’s edition contains a good deal of information which 
comes trom a survey of 1956 activities 

Construction is shown to be at a continuing high level. In 1956 the 
industry completed 354 domestic Chemical construction proyects costing 
more than $1.1 billion. For the next two years (1957 and 1958) more 
than $ 2.5 billion will be spent on 406 additional projects in 44 states 
by 327 companies 

New research facilities are IM pressive In 1956, facilities costing 
$42 million were completed, with 557 million more under construction 
and $16 million definitely planned, tor a total of $96 million. Industry 
spending for research and development (currently in the neighborhood 
of $400 million each year) prompted the following comment by the 
National Science Foundation in 1956: ““The chemical industry tar ex 
ceeds all others in the magnitude of its basic research program Ina 
1953 survey, the chemical industry was found to be spending for basi 
research 25 per cent of the total of all industries in the U.S 

Safety, always of prime importance, is shown in 1955 to be exem 
plary, with the frequency rate (for industrial accidents in the che mical 
industry) 5&8 per cent less than in 1946; the severity rate was reduced 
by 23 per cent in the same period. At the same time, while employee 
hours of exposure for MCA member companies went up by 95 per cent 
over 1946, industrial injuries were down by 17 per cent 

Always noted for its stability with respect to labor turnover, the 
industry in 1956 had a record of about 1.4 per 100 employees, whereas 
manufacturing in general averaged about 3.5 

The chemicals and allied products industries are shown to have 
employed 8.7 per cent of the country’s scientists and engineers. A sober 
note arises, however, in consideration of the estimate that the industry 
will have a deficit, by 1965, of some 95,000 skilled persons unless the 
supply is substantially incre ased. In this connection, the industry, with 
the coordination of MCA, is conducting a high level aid-to-education 
program which each year is widely publicized during Chemical Progress 
Week 

Why is the chemical industry so successful, such an epitome of 
progress, so typical ol the American dream lhere are many reasons 
some of which lie far beyond the scope of analysis here Without a 
doubt, the chemical industry is giving the American people what they 
want. But over and above this, it is clearly evident that the chemical 
industry is run by people who have bold imagination the courage to 
carry out their ever more expansive plans md who know how to 
acquire and make good use of properly trained men for management 
roles. Putting a yardstick to the technical competence of management 
seems, at first, difheult—if not impossible. On the other hand, one of 


the statistics in the Facts Book seems to do yust thi In the 1955 
surve’s 75 companies reported more than hall of their executives have 
devrees in science or engineering, or botl Perhaps this helps to « 
plain in part the outstanding contributions tl chemical mdustry 
has been able to make to the ereatne ft our count 
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BLOWDOWN 
CONTROL 


Guide ring accurately con- 
trols blowdown by adjust- 
ing the reaction force of 
various media being han- 
died. This assures sharp, 
controlled closing. 


POP ACTION 
CONTROL 


Adjustable nozzle ring as- 
sures sharp, controlled pop 
action . . . prevents long, 
drawn-out warn or simmer 
before popping. 


Look for these Signs of Safety 


The performance built into every Crosby 
Nozzle Type Safety-Relief Valve results 
from basically sound engineering plus ma- 
terials and workmanship of the highest 
quality. Crosby Valves meet the need 
for maximum operating dependability and 


minimum downtime and maintenance. Be- 
cause they incorporate generous safety fac- 
tors, these valves stay on the job for years. 

Write for Bulletin describing the com- 
plete line of Crosby Relief Valves—or ask 
for our quote on your valve requirements. 


CROSBY VALVE & GAGE COMPANY 
43 KENDRICK STREET, WRENTHAM, MASS. 
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KEEPS PRESSURE ON THE 


SIDE 


| 
} 
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= 
@ PLACE: Boston, AlChE Meeting hotel 
ballroom 
@ TIME: early evening, Monday, December i 
10, 1956 
@ PURPOSE: to discuss in front of an aud 
ence new techniques for achieving improved 
automat: ontrol of cher al processes These 
new techniques to be related to existing pra 
tices, existing plants 
@ PLUS: “crystal ball” session on what the 
chemical engineer will be expected to accor 
n the future 
@ CAST: six outstanding men in the fields of 
practical and advanced chemical process « 
trol Chairman @ seasoned engineering ad 
ministrator who has coordinated the process 
control maintenance and other functions 7 
which together make possible the modern 
petrochemical (continuous, large throughput Texas City, Tex. Sherman Dushkes, in Charge engineering department The Williams article 
type of plant-Wayne Alexander, Associate Instrumentation Group Shell Development page 22 jemonstrates how to approach and 
Director of Engineering, Plastics Division, Mon Co., Emeryville, Calif Fred Woods, |rst set up for solution the type of pr that is 
santo, Texas City, Tex. Dave Boyd, Head ments and Control Engineer, Union Carbide frankly best solved through the use of a ’ 
Instrumentation Department Universal Oj Chemicals Co., So. Charleston, W. Va puter The Amundson article (page 22/7 fe 
Products Co., Des Plaines, tll. Russ Aikman, The three articles which follow this Round nonstrates how to analyze a ntrol problem 
Instruments Sales Engineer, Schlumberger table demonstrate three degrees of application ng mathematical techniques (@ tern ed i 
Well Surveying Corp., Richfield, Conn. Page of dynamic analysis techniques to chemical infentiona ntrast t al ation solutior 
Buckley, Research Associate, Chemical Engi process control problems. The Smith article ie ptive of the ve basic phenomena 
neering, DuPont Experimental Station, Wil page 217) shows how basic meth vuds of dy v ed N ‘ ’ tions 1 A ndson's 
mington, Del. Jack Draffen, instrumentation namic analysis are applied to set up 4 probler equations require the use of 4 mputer 
Group Leader, Plastics Division, Monsanto for solution by calculations common to ar Editor 
7 y 
it \ i ‘ etive 
THE CONCEPT OF THE UNSTEADY STATE iny other variables need to be con 
tha pre it) irent 
ipen the discussion, Chairman some odd problet mow neicated has to cle 
llexander asked for a definition of teadv heat diffusion t ether it i sstified 1 
the unsteady state concept olid But fact 1 cont ed dvna at part i the 
: lant is one whuel controlled ome 
Aikman: The so-called unstead 
mstrument mel lwavs 1 tate NO ut 
stale 1 really a part ol ill of na 
these control problems. In general aynamic, in static, equ 
plants are designed today for a librium, and the ile tim ble ha 
tate of static equilibrium. The only ot the proce lepends upon 
relerence to the unsteady tate that the maimtenance ot tf tate i the that ty oc 4 
one would normally find m the text wdequac of control obtained, im 
hool under the rather pec ial tact depend much more on the © ike t the 
problem of starting up a_ batch dynamic properti of the plant HECESsAl ita on the mw , tate 
pre ‘ ml beleve mie } 
or one may occasionally come than on the static propertie proce ehay ad beley th ; : 
reat in bie ci il en 
meer tine t hard mt 7 
{ 
Draflen: We design plants for steady tate consideration Ihe net con One of the vst portant t ; 
tate operation yut thus teady state cerned with the unsteady tate that nit it 
doesn't occur by itselt The steady namic ana generally, plays no part | the t that K \ ‘ 
tate has to be imposed upon the plant in h design tn that the chet il « ee { 
im] we have to correctiol to When he tarts to prepare a proce ent ‘ the proce 
the plant continually to counteract the diagra he enera ste the ‘ 
various disturbances that tend to drive iriable which he t ughit to le ention at 
the plant away from proper operating controlled iy a temperature here a that , t to y 
conditio lhus, although the plant i pressure there, a t ete ilyse 
(pn iting tead tate the cont ol | ne t ' ‘ i ‘ ‘ ‘ 
ire pe iting on the unstead tate to maintain the tea tate ‘ t ’ 
ar t ve portant in proce upor he pre ate 1 
yn to con Ow p Att | nit tive ont ' ‘ 
ment reacts to changing conditior may now for the first ti 
out that t project ‘ ‘ 
Alexander: | ld we get int 
control eter sre engineered at 
Dushkes: lhe proce engineer de e first j 
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Woods: The instrument engineering 
people generally set the process on a 
flow sheet after a good deal of the 
equipment is already designed, on 
order, and perhaps in the process of 
delivery 

One of the things that we are 
faced with all the time is the fact 


that there is tremendous push on these 
new processes as they are coming out, 
and consequently we are not able to 
take the time to pertorm lengthy 
analyses. We, therefore, generally end 
up hanging instruments on a process 
that has been designed strictly from 
the process point of view 


INTEGRATING MODERN CONTROL THEORY INTO DEVELOPMENT AND 


DESIGN OF NEW PROCESSES 


Alexander: We've had a good deal of 
discussion on low proces control sys 
terms are most often designed now 
Does anyone have any suggestions on 
how to fit modern control theory inte 
the development and design of new 


pro esses ¢ 


Draflen: lrequency response 1 im 
ply one way of rating equipment with 
respect to how it responds to changing 
condition If you want to know how 
omething will respond, you impose a 
chat ge on it In lrequency response 
you Impose a cy¢ he oscillatory ch inge 
or you could just as well apply a step 
change or sudden impulse 


Buckley: I have a few comments, 
Wayne. First of all, I think for best 
results you ought to start off at the 
testing stage. Sometimes at this point 
an attractive process may be abandoned 
because it looks unstable or impos 
sible to control, but as the guided mus 
siles manufacturers have pointed out 
it's often possible, by using modern 
system control techniques, to tame a 
fast reaction. So, if the research at 
this stage is sufficiently thorough, the 
process le signer may be able to pre 
pare cost studies which would com 
pare two types of processes: one, a 
fast process with low process equip 
ment investment and relatively high 
control system investment; and, two 
a slow process with higher process 
equipment investment and lower in 
strument investment. It ought to be 
noted that it may not be possible to 
run the first kind of process on manual 
control, Now, once you've decided on 
a basic process, there are three main 
steps to be followed to arrive at a 
good control system 
[he first step is to make an over 

all high-spot dynamic analysis of the 
process his will give you three 
things 


@ the critical control factors; 

@ @ preliminary indication of optimum con 
trol schemes, and 

@ approximate sizes of surge tanks or 
blenders for damping out disturbances in 
pressure, flow, temperature, composition, and 


such 


The second step is to make an evalua 


thon of tentative control schemes 
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Ihe chief objective here is to 
eliminate what might be called im 
possible control systems which turn 
up im practically every new plant 
There are ones which will not work 
on automatic, and they come about for 
a variety o!f reasons sometimes the 
controller selected doesn’t have a wide 
enough throttling range or a slow 
enough reset rate; sometimes one ot 
the components in the control system 
(and this could be part ot the process ) 
has a resonant frequency close to the 
resonant frequency of the control sys 
tem itself; there may be excessive 
triction or hysteresis in the valve: 
or perhap the control system works 
for only a very narrow range of 
process conditions 

The third and final step is to make 
cost vs. performance studies. 

If you do this for each of the 
proposed control systems, these 
studies will optimize (with respect 
to cost) alternative schemes for con 
trolling each process variable, and 
also alternative choices for hardware 
and hardware arrangements for a 
given scheme. Now finally, I’d like 
to make three observations about quan 
fitatively designed control systems in 
comparison with qualitatively designed 
control systems. You can usually get 
sharply increased performance for a 
minor increase in investment, you can 
otten get better performance for less 
cost; and if performance is not crit 
ical, you can usually design a simpler 
and cheaper system 


Draffen: Well, Page didn't say how 
he was going to go about doing this 
dynamic analysis, but the immediate 
thing that comes into mind is setting 
up differential equations for the 
system, and solving them by some 
technique. This is perhaps the fun 
damental way of doing it, but it i 
also the difficult way. One thing for 
which I would like to make a pretty 
strong point is that sometimes quite 
simple calculation ire useful There 
are a number of approximate methods 
that can be applied to give results to 
maybe 30, 40, 50, or even 100% of 
engineering accuracy his is a lot 
better than no calculation or estimat 
at all 


Dushkes: Often in the past the fact 
has been lost sight of that the fre 
quency response stems from the dif 
ferential equations describing _ the 
process, It happens that the Laplace 
transtormation provides one of the 
most convenient means of manipulat 
ing the differential equation; the fre 
quency response is, in turn, the solu 
tion ot the Laplace transformation 
tor sinusoidal inputs to the systen 
The Laplace transformation could be 
solved tor other inputs as well 


Draffen: We made one analysis for 
a System we were going to build in 
which we made the Ziegler-Nichols 
assumptions that we could represent 
the process by a first-order time con 
stant plus dead time. This happened 
to be a pH control and involved a 
mixing reactor. We made a little 
model of the mixing reactor out of 
glas about 1% in. in diam. and 
2 in. long. We ran water through it, 
injected dye into the water stream, 
and clocked it with a stop watch 
in order to get the dead time 
We spent a lot more time arguing 
about how we could shorten the 
analysis than we did in actually doing 
it 


Boyd: We have a setup at Uni 
versal, where the instrument de 
partment is actually a part of the 
process department, which is a big 
advantage. We are not the differen 
tial equation type. We probably specify 
im a years time on the order of 
4,000 control ystems, so that we 
could not afford to make an analysis 

either mathematically or by frequency 
response—ot ea h of the units we put 
in. However, | think that by getting 
periodic experience on new problems 
(tor imstance, the fractionation unit 
which I have described) we have a 
powertul tool for thought in analyzing 
a control system. I think we could 
fairly analyze any similar control 
problem if we had only information 
pertaining to the top region of the 
column including the condenser, and 
the external and internal reflux. The 
whole thing falls flat on its face if 
we try to go turther down into the 
column. This is the subject of a whole 
symposium. But the point I want to 
make is that, with a relatively simple 
procedure we do have a system that 
can analyze, give us a tool for thought, 
orient our thinking, and handle the 
problem without an undue amount of 


engineering time spent ona problem 


Woods: One more reiteration of this 


reterring to the examptk ot the 
PH control svete had someone made 
a dynamic analysis of thi vstem he 
tore it was installed. the fact that he 


df 


arrived at a 3,000 per cent throttling Draffen: The pli control ar pray 
! } 
range would have made it perfectly dryer examples are all in the cla 
obvious that it was an impractical ©! making measurement n existin 
t SSes h uipment ‘ 
installation. What if he had been off process The equy 
as much as 50 per cent? Even ther, ‘4 ly im existence \t ‘ : 
equipment is in existence it is then 
the throttling range would have been 
° possible to make measurements on it 
1,500 per cent vhich is sti!l out of ‘- 
to find out vhat it 1 able to do 
reason trom a practi il point of view 
dynamically ind to ce n to your 
pomt ‘ re trvinge to make 
od. heart comtent However if the 
that one needs i bal park answe equipment is not in exi tence ind vou 
that will tell him it the system will want to make a dynamic at you 
be controllable or uncontrollable and have to calculate estimate 0 et 
then perhaps stable or unstable. That out your crystal ball in order to fin 


is 


ill 


out 


what the dynam« may be 


PROCESS 
CONTROL 


Dushkes: I'd like to say something of 


i practical nature regarding carrying 
out dynam inalysi li the problem 
is anything more than trivial in na 
ture, it will in all probability benefit 
the control engimeer con iderably to 


DM Roya | 


The problem up to now has been one of 
obtaining dynamic information on plants 
and at a level that 
most engineers can use. Further, the prob 
lem has the use of differential 
equations, which is beyond the ability of 
But 
new method has been developed which | 


with reasonable effort 
involved 


most engineers, including myself 
find, and many of my associates working 
in the field of control of chemical processes 
also find, makes possible practical dynamic 
This new method is called fre 
quency response 

To describe this method 
terms, | 


analysis 
in brief, simple 
might begin by referring to the 
Figure | 
use of a pneumatic control 
that 
perature of the system with 9 Ib. of air on 
the valve is 900 degrees. Then, with 9'% 
Ib. air, the temperature goes to 950 de 
grees, with 8% Ib. air, the temperature 
comes down to 850 degrees 

if the air 
varied at hourly intervals 


system of temperature control 
the 
calibrated 


through 


valve, so the outlet tem 


or 


is so 
we know that 


pressure on the valve 
the outlet temperature would vary hourly 
from 850 to 950 degrees 
easily thot if the pressure 
would be so varied at 10 times each second 
the 


remain constant 


However, it is 
realized oir 


outlet temperature would probably 
in Figure 2 


control 


Consider another example 
is shown a simple level system 
where a control valve regulates flow into 
a reservoir which has a given capacity, C 
which leaves through a restriction, R,, into 
reservoir. As 
in the control 
manner, we find that rise 
and fall as described this 
point—at zero frequency or extremely low 
frequency 
with the 


a second we change the air 


valve P, in a cyclic 
the 


earlier. 


pressure 
level will 


at 


will follow along right in phase 
the 
pressure charge to 
we find thot 
amplitude the level 
With the 
capacity level control system described, the 


input pressure. However, as 


frequency of the air 


valve increases 
the 


decrease 


the central 
eventually of 


change will single 


response of the level will halve every time 


the frequency is doubled (Figure 3 At 
the same time as the amplitude of the 
level decreases, we find that the time of 


maximum level will no ionger coincide with 
the time of maximum pressure loading on 
the words, it shifted 
in phose. The fact that it shifts in phase 
determines the amount of contro! that can 
be obtained 


valve. In other has 


THE FREQUENCY RESPONSE TECHNIQUE 


Universal Oil Products Co., 


Des Plaines, Illinois 


In order to understand this 
consider an example that most engineers 
are familiar with, child in a 
if we wait until the swing comes 


suppose we 


namely a 
swing 
all the way back and then push with os 
the swing lost on the 
previous swing due to air friction or other 
find that it 
at a constont amplitude 


much energy as 


losses) we will will continue 


However, if we 
apply the some amount of energy while 
the swing is still we 
will find that it will gradually stop swing 
ing. Naturally, this is what we would like 
We would 
swinging In 


moving backwards 


to have the plants do just os 
soon them 


order 


not have keep 


to see how much “push” of control 


we can put into our processes, we plot the 
magnitude ratios of the plant response vs 
As in the the 
swing, we will apply the push before the 
dead center 180 degree point) 
This is usually chosen at the 145 degree 
phase shift point. By projecting up from the 
145 degree phase shift point to the magni 
tude curve we can tell how much energy the 


time (Figure 4 case of 


point ‘or 


process will lose at this frequency and con 
sequently how much gain can be used in 
words, what the 


the controller in other 


proportional band settings will be for stable 


or 


control 


By means of this fairly simple graphical 


solution we hove determined the settings 


without the use of any 
This is the big ad 
tech 


controller 


of our controller 
involved mathematics 
the frequency 


vantage of response 


nique lt enables us to put 
performance on paper in a way that most 


engineers can understand 


) 


Tew 
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Py 
Fig. 2 Fig. 4 


Fred Woods (Carbide & Carbon, South Charles- 
ton, W. Va.) makes a point. 


i i malo computer hve 

of control tunetions be 

ervo ter yet 
to be quite laboriwu and en you 


consider all the different combination 
ot control mode ane tart to look at 
kin of control cheme you get 

weed down in graphical manipu 
bation you quickl lose mterest 


im othe proble 


Alexander The problem too, as 
pomted out by Dave, i uch a com 
plex problem, that you're forced to 
take approximations, and a omeone 
ud earlier, approximation 1s certainly 


better than nothing at all 


Buckley: I'd like to make the com 
nient, Wayne, that just as in the past 
weve built up a backlog of control 

tem design procedure based on 
practical experience in the plant, so 
as a result of making many studies 
by modern feedback control techniques 
we are developing new procedure In 
many cases it isn’t going to be neces 
iry to ike many calculations, but 


just to follow those procedure 


Aikman: The practical use of fre 
quency response on the pot 3 im a 
ense, eli liquidating \fter you 
have done one or two, you get such 
an insight into dynamics, as to what 
i reall yong on inside the plant 
(and more than anybody else can tell 
you), that you soon find you don't 
really need to do much more at all 
You pet & semapproximate engineer's 


feeling tor it 


Dushkes: | would like to say that 
there are relatively few basic “chem 
ical” processes, and if enough could 
be learned about their unsteady state 
behavior it would be pos ible to pre 
pare handbook procedures and for 
mulae tor the guidance of control en 
pinect \ person relatively unskilled 
in the subject of dynamic analysis 


could then do a reasonably good job 


of imstrumenting processes by reter 
ring to these results. This is the goal 
toward which we are working. 


Alexander: You're saying right now 
that this type of information isn’t 
available and hasn’t been developed 
to a state of reduced usable formulas 


or tabular form 


Buckley: Well, | think we're not far 
trom having information which would 
be usable for probably 75 or possibly 


“) per cent of typical plant control 


problem [here are four types of 
problems which constitute about 95 
per cent ol all proce control prob 
lems. Those are temperature, pres 


sure, flow, and liquid level, Now pres 
ire, flow, and liquid level all come 
under the heading of acoustic prob 


lems m a strictly technical sense. The 


‘ niormation nece iry to olve 
em 1s already available in the acous 
tical literature (J) for people who 


know enough mathematics. The basi 
requirement 1 ome knowledge ot 
operational calculus and complex vari 
ible theory; these permit handling 
many differential equations by purely 
ilgebraic techniques. It won't be long 
betore we have these problems re 
duced almost to handbook form. The 
temperature control problems, how 
ever, fit into a different group of 
problems involving heat exchangers 
ind tractionating columns The dy 
namics ol heat and mass transfer are 
till difficult, but useful results are be 
yinning to come out of the extensive 


research going on in these areas 


Alexander: Russ, | wonder if you 
vould take up the subject of what 
jurther data we need for this 


Aikman: It depends on what type of 
data and what you want to do. You 
nught Say in reneral the com ept ot 
system design, if intelligently used, 
enables the control engineer to make 
the best use of limited data available 
| am sure that the data available in 
published form on dynamics is very 
limited today Nevertheles . a whole 
lot can be done with what there is if 
you know what the problem 1 De 
fining the problem properly is the 
necessary thing. After that you can 
ipproach it 

In general, to design any control 
ystem on a rational basis, you need 


five different kinds of information 


1. You need to know the steady state param 
eters of the system. It is not always easy to 
get them. Even in fractionation, for example, 
you cannot get all you want to know out of 
the books 

2. You need to know about process dynam- 
ics, which we have talked about 


3. On the magnitude and the nature of the 
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disturbonces. As | said before, if there are 
no disturbances, you don’t need any control 

4. You need to know the dynamic charac 
teristic of the instruments (the hardware); if 
you talk nicely to the manufacturers you can 
usually get this 

5. And this may be the most difficult one 
you need to define suitable operation criteria 
in other words, you have to know what you 
want to moke and how you are going to 


moke it. 


Buckley: I'd like to take one small 
issue with one thing Russ Aikman said 
It is not entirely true that if you 
have no disturbances your plant will 
be entirely stable. When you have a 
feedback system describable by non 
linear differential equations, you often 
have, inherently, the possibility of an 
oscillator Furthermore, thi ome 
time exists in practice What this 
means is, that if the plant pet the 
lightest temporary upset which is not 
repeated, the plant itself can go into 


oscillation 


Woods: The point that Page just 
made brings out another point, and 
this is: assuming that you have a 
ystem you find would be oscillatory 
either in the design stage or in an 
existing plant, before you spend the 
time that it would take to make a dy 
namic analysis you might first deter 
mine whether the oscillation actually 
causes any difficulty. It is just pos 
sible that the oscillation could be tol 
erated with no detrimental effect to 
the product at all 


Boyd: I think what Russ said boils 
down to the simple fact that we need 
to get process control on a_ factual 
basi That has been the whole prob 
lem of the industry. We have not 
quanti 
t is that 


been able to put performance 
tatively on paper The resul 
we get a man calling on us with a 
controller, which he says is “good”: 
it is “very good.” And we are still 
in the hole 

Today, we are reaching a point 
where it is possible to get this in 
formation on paper, and in a way 
which can be easily utilized without 
having an advanced degree in mathe 


matics 


Dushkes: Many people still regard 


controllers as et-point controllers 
Generally speaking et point ire 
varied only during start-up and shut 
down. The remainder of the time the 


controllers are regulating awainst load 
disturbances, the origin and nature of 
which we know very little about 


Draffen: I would like to ask Russ a 
nasty question. We are talki about 
the data we need Knowing the dy 


namic response, can you tell what the 


| | 
‘4 
j 


response is going to be in the same type 
of equipment of a different size, or 
with a different type of material run 


ning through it? 


Aikman: Preferably, the data should 
be correlated, in a ficiently funda 
mental way, to enable you to extrap 
l to other material or operating 
Such data are difhcult to 

it will be a long time before 


* enougn 


HOW NOT TO DESIGN A CONTROL SYSTEM 


Woods: This has to do with a simple 
pH control (Figure 1), and I would 
put parentheses around “simple,” be 

of the time it doesn't work 


The material be 


sented the lags 
the time constant of the mixing 

min representing 
the | betw ) the mixing tank and 
the por at which the sample ts taken 
off and then another lengt! tubing 
for the sample itself for roughly 0.5 


min 1 The process, as it 


vas designed, turned out to be com 
pletely uncontrollable. The pH ranged 
from) about 5 to 12 with a continual 
oscillatory output 
believe the cause of the difficulty 
is fairly obvious since the sampling 
point was located so far away from 
the mixing point that it would appear 
to be almost impos ible to sense the 
change PH in time to take cor 
rective ; ‘ Hlowever, the actual 
magnitude of the diff 
be measured in terms of 
response With stand 
it was predicted that 
nec ary to pro 
tem was 
; 3,000 per cent 
ractical a lar a 
ls are concerned 
n to the problem is to re 
dead time by taking a san ple 
ly fol 
vessel. lLlowever, 
not eliminate all the problems 
tem Ihe volume of he 


this in sO 


determine 

should have been made larger in order 
to increase the time constant of this 
particul phase of the process and 


at the same time, reduce the gain so 


Drefiea: In other words, we PROCESS 
correlated data 

CONTROL 
Aikman: Otherwis 
do at the moment 
one or two turt 
equipment, and itt judicious an get 


ng the back of an envelope you can 


other ionship by 
xtrapolating 
are pa d 

, make extrapolations on dynamics 
example 

proportional to flow 1 dt Draffen: We are talking about an 


0.6 power, and u i fashion extension of chemical engineering in 


that faster responding control coulk 


have been achieved Phis might be 
thought of as downgrading the process 
equipment to some extent, but in thi 
} 


yarticular case it would have 


absolutely necessary in ordet ak this control, It is the type 
the ystem controllable ; : an which would lend itself vy easily 
theretore - nt positive to dynamic analysis al 
tep in the dire | ! design that the actual ce it lity could 
since it affects the sizing of the equip have been pred ted just a th been 
ment as well as the apple ation of red thi illustration he 
the controls 

This illustration shows, without a 
doubt, how a piece of control equip le in the proce 


ment should not be installed! It wa , nt time 


Fig. |. A simple pi control system 
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Rube 
we hava 
installed as a matter of expediency 
‘ recognizing that pH had to be con 
trolle but without taking into con i 
deration any of the possible dithecul 
out that way ee ties that might arise in bringi ibout 
controlled enters the top of the tank 
The reagent 1 introduced at a pont be 
low the haquid level | have repre 
| 
| 
294 | 
{ 
ly 
j 
J 
| 
ey 
= Td,*0 68 
| 
ming ake 
mall that the process has a terrifically ; 
ot the mate il co le and | Maing | | 
thi where the nature of so-called Process — 4 Deod | 
har Lf | Time | | 
systen ce vould nave pro | | 1d 
+) | | 
duced the greatest benefit. In order to T, > } | 
solve tl pI em completely. it was 
| | Sample 
Deod 
| Time P 
| 
83, No 5) 213 


A. R. Aikman (Schlumberger Well Surveying 
Corp.) suggests using the back <r an envelope 


volving the unsteady state in addition 
to the teady state. | per onally don’t 
believe mathematics alone, using dif 


ferential equations, will be the answer 


WHAT TO DO ABOUT PRESENT PLANTS 


Alexander: Could we now pull out 
the «cy tal ball iid look into the 
future as to dynamic studies of present 
plants and their payoff ? 


Woods: ‘The things | think that you 
tand to pain the most of by working 
with existing plants and existing equip 
ment are experience and knowledge 
You can buy knowledge, but you can't 
buy experience for yourself ty the 
ime token, it would be difficult to 


apply dynamic analysis techniques in 


proce design without having had 
ome experience in working with the 
technique on existing processe 

lo my mind, the problem we face 


in this field is that a good many of 
the proce engineers and the operat 
ing engimeers dont even recognize 
that they have a problem whether it 


is a speethe control problem or some 
thing which involves operating 
cieney of the unit. | think that this 
is an area im which dynamic analysis 
could be of tremendous assistance. If 
the operating engineer could be con 
vinced that his process efliciency could 
be improved, even by a factor of % 
or | per cent, it might turn out to 
mean literally hundreds of thousands 
of dollars a year 

lurther, | think that the same point 
of view tollows m the de ivn phase 
i well Perhap the «le ivn engineers 
are quite often satished with what they 
have now. It certainly behooves them 
to take another look at the situation 
particularly with continuing increase 
in competition between companic i 
to just how they can get a little more 


out of the processes that they are 


desiening. We at Carbide are alway 
building new installations of existing 
processes and this 1 in area trom 


It’s 


correlation, analog computers, and 


going to take that plus empirical 
anything else that will work 


Dushkes: Relating to what Russ Aik 
man was just saying, I would like 
to point out the complicating factor 
that some chemical processes are very 
nonlinear. Such processes can be con 
idered linear only for very small ex 
cursions about the operating condi 
tions. If we deduce dynamic response 
from data taken in the plant at 
one set of operating conditions, the 
results may very well not be applicable 
at different operating conditions 


Draffen: Not having an analog com 
puter, | am a firm believer in lineariza 
tion. | would like to point out that 
although our processes act nonlinear 
a great deal can be told about their 
behavior by considering small devia 


tions around the mean operating point, 
and though assuming linearity may re 
sult in 50 per cent error, the answer 
you get is better than no answer at all. 


Boyd: Through trying to get better 
control we're going to stay in smaller 
excursions, and we're going to be in 
the more linear range of the processes 


Dushkes: The point I’m trying to 
make is that if you want to learn 
about a particular process, it is not 
sufficient merely to take some dynamic 
response measurements in the plant at 
the operating conditions. It is also 
necessary to gain an insight into the 
process and arrive at some approxi 
mate transfer functions which, when 
solved with the known operating con 
ditions, will agree reasonably well with 
the response measurements already 


taken 


which we tand to gain a terrific 
amount of money 

lo repeat, | feel that there is an 
element of complacency, both in the 
operating departments and in the design 
department In both instances, they 
are so close to the situation that they 
perhaps don't realize that improve 
ments could be made and perhaps they 
wouldn't even like to admit that im 
provements could be made. | do think 
it is about time that they took a little 
more analytical view of the situation 


Draffen: Today, with present-day 
equipment, there is very definitely 
something to be gained by applying dy 
namic analy in process design, The 
point I am trying to make ts that, once 
the plant is built, the really big oppor 
tunity for making economic savings 


is gone 


Boyd: We had one such example re 
cently which [| think will illustrate 
the application of these techniques t 
an existing plant. We had a traction 
ating column installed which was defi 


nitely not meeting the situation as it 


should. ‘The tower we set up should 
have been very stable. It had a flow 
controller on the teed i flow con 
troller on the heat on the bottom, and 
ov the reflux. lLlowever, the tray eth 
cier vas down to the order of 40 
per cent 

By adding a rather high pertorm 


ince controller to the tower to read 
just the reflux, we were able to stabi 


lize the tower down further, because 


we vere vetting out ide influences to 
ur change coming in through the 
reflux strean Ihe measure of tray 
ethcren ifter this curve, we found 
had gone up to 48 per cent 
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Aikman: | would like to add to what 
Jack and Dave said. The proper way 
to go about it, if you get the time and 
permission, is to start out in the 
design stave and do what calculations 
you can. When the plant is built, 
measure up and check with your cal 
culations, then you have a springboard 


for the future 


Draffen: | feel that our present plant 
v¢ desired in the way 


leave a lot to 


they control Generally, they have to 
be started up manually, and the start 
ing-up is often difficult are 


difficult to shut down, they are slow 
and ponde rous As unexpected load 
chanves occur they vet out of ce ntrol 


I think if we were really to go deeply 


into a study of the dynamics of prov 
esses and process equipment, we could 
design processes in which the equip 


ment might be cheaper to build, and 
which would certainly be casier to 


operate and control 


Aikman: It seems to me that some 
of the trouble ire just as much a 


function of the way the plant is Op 


erated as they are of the actual design 


of the plant itself. Jack mentioned 


for ¢ xample unex per ted, heavy load 
changes; this is probably due to some 
careless operator slamming a_ valve 
hut without thinking or something of 


that sort without plannit g the schedule 
Draffen: Hlowever, at the present time 
if there are load changes that the con 
trol systems can’t handle, you have 
to put controls on the load changes 
ind this means chasing the thing back 


ind forth until you finally unload the 
plant All that is extra complication, 
extra equipment, and expense 


tee 
7 
‘ 
hy 
| 


Dushkes: I would like to point out Woods: It’s the unexpected load 
+} 


that start-up and shutdown are not so changes that Jack mentions that could 


PROCESS 
CONTROL 


often performed that there is economic easily come about. In tact, in the 

justification for making them com processes that | ar fanuhar with 

pletely automatic. Furthermore, it is chemical plants are metimes de 

not possible to predict all the even signed to operate at 100 per cent 

tualities that may occur in start-up and capacity. The first year they operate The more closely the process variable 
shutdown (especially emergency shut at 120 per cent capacity, the second = can be controlled, the more likely it 1s 
down) and so it is necessary that the year 140 per cent, and then whatever that you can wring that last 5 or 10 
operators take over at those times else they can wring out of them. — per cent out of the plant 


DYNAMIC ANALYSIS APPROACH 


HOW RESEARCH AND DEVELOPMENT WILL BE AFFECTED BY THE 


Alexander: You're touching on a sub- Buckley: Well, the unsteady state Boyd: | think the other thing that 

ject that I've been wanting to discuss point of view is inherently a more will eventually come to light ts th 

what will be the effect, tor example, general point of view than the steady fact that the newer proce ‘ ane 

ot the process dynamics approach to State pomt of view gong to be much more le il T' 

control systems design on the type of on automatic contro thi the ! 

research we are going to get on the This means that process dynomics, or the that the " | ; ne to sve 

deve lopn ent of processes? Will we study of unsteady state process behavior, prob on he one lered in t le ' ; 
ably will not develop os a new specialization : 

expect unvthing different out ot our lage mentione } that 
in chemical engineering. Rather, as chemical : 

chemical research laboratories to | have hear ecentl tay <r 
engineering becomes more basic, the unsteady 

assist engineering better to design state point of view will gradully replace the vhich a I ul . | 

plant than what we get today on steady-state. The latter, in fact, will come to lange 1 at et im the 

the present basis of static conditions ? be recognized as a special cose of the former (( ontinued on pa l¢ 


SPRAY DRYER EXAMPLE 


Aikman: This one is also a rather quency response we analyzed the sys that the sum of the time lags on the 
imple example (Figure 2 i spray tem in terms of time-constant The drum that we actuall mea ed by 
drve ch the controlled quan system, in the control engineer's rep requer response was about 25 pet 
tity va the te perature nm the out resentation, now look hike thi (hig cent |e than era ot ipacit t« 
let duct | was originally con ure 3) where each block represents a throughput of the dryi drum itself 
trolled by manipulations of the steam lag The major disturbance entering 1) ndicated that alt it appar 
control ilve to the air heater the system is of flow rate of the raw ent! vorked  ethcrent! there i 
Initially, the raw material was al material, and from Figure 3 it 1 some dead space at the top of the 
lowed to drop from the head tank obvious that this enter © late that lru whicl isn't don much worl 
to the atomizer Although the dryer the whole system 1s too slow to coun so we pot it both wa ind ‘ 
a i drvet wa well designed, as a teract it learned a lot about ch cal enemer 
control system it was unsatistactory What we did after that is fairly ing machiner ind about cont ton 
hecause poor temperature control fre obviou we put the control valve on 
quer tly spoiled the product the raw material line from the head 


We wanted to know, though, how tank and got the temperature con 


much was rong with it, so we car troller to manipulate it direct Il he fe & Sew Oe 
ried out a frequency response analysis whole system was ten times taster 
by wieght M4 the control v ilve ind ob and cor trol wa quite iwtistactory 
serving the corre ponding viggles in Incidentall ve also got ome in y MEA 
utput rot fre teresting imilorma ind we tound 


Fig. 3. Block diagram of spray drier system pA 
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same plant, if it goes into commercial 
operation, a 1 per cent loss or in 
efficiency would be well over $100,000 
a year. This is going to demand con- 
trol in a way far beyond what they 
are now used to doing, and certainly 
the equipment is not going to be 
picked out of a catalog 


Aikman: [| think that you can take 
another aspect of the research phase 
I would like to point out that some 
work has been done, and is still being 
done, on the use of dynamic analysis 
to obtain plain, ordinary, basic chem 


ical engineering information. An ex 


Alexander: For our last subject 
how about future technological de 
velopments and their impact on sys 
tems design lack, do you want to 
talk about that ? 


Draffen: | am not so sure that some 
of the things that are likely to come 
about in the future are going to be 
solely or entirely due to automatic 
control. There's going to be a gen 
eral advance in chemical engineering 
science which is made possible by our 
proved ability to control process equip 
ment. We might expect to see smaller 
and faster reacting equipment which 
can be made to control better, but 
which also needs better control for 


its operation 


Aikman: My crystal bal! indicates 
that there is research going on at the 
moment which will result in some real 
technological break-throughs in the near 
future lhinking in terms of instru 
ments, reliable on-stream analysis in 
struments are being developed which 
will enable us to make measurements 
which are now impossible except in 
the research laboratory. One can now 
clearly foresee the application of spe 


Alexander: A last question: What 
hould we do on academic and pro 


fessional levels ? 


Buckley: ‘Today we have a rather 
double-barrelled problem in trying to 
apply automatic control, First, in in 
dustry we don't have enough people 
trained in this kind of work, and se« 
ond, there does not exist a very strong 
activity at the academic level Now 
from industry's point of view, it may 
be necessary to consider one or more 
of three short-term ways of getting 
such people. One way would be to 
give process engineers some training 
in feedback control techniques and 


Another approach 


instrumentation 


WHAT THE CHEMICAL ENGINEERING PROFESSION SHOULD DO 
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ample of this might be the work done 
at Princeton University, in which they 
actually did use the frequency response 
technique, and this enabled them to 
measure axial diffusion coefficients in 
a packed column 


Draffen: As to what we might ex- 
pect out of the research laboratory, I 
think you should include engineering 
research as well as chemical or sci- 
entific. I feel that when we start to 
develop new processes, the men who 
do it have a manual control psy 
chology. They know when they get 
through with the development that the 


FUTURE TECHNOLOGIC DEVELOPMENTS AND THEIR EFFECT ON SYSTEMS DESIGN 


cial-purpose computers of such relia 
bility that they can be used to compute 
plant balances continuously as an op- 
erational and managerial guide. De- 
velopments such as these are sure to 
have a profound effect on system de 
signs of the future 


On the other hand, we now have many tools 
We should better know how to apply them 
We don't have too much data, but that is 
coming. We have, | think, more instruments 
than we are presently prepared to use. 


What is lacking is the general un 
derstanding, and the proper definition 
of the problem, in other words, “atti 
tude.” It 1s a psychological and not 
a technical problem, which makes it 
ten times more difficult 


Boyd: What really would throw prog 
ress into an upheaval would be for 
management to get preliminarily con 
vinced that they should have plants 
run entirely automatically. If such ts 
done, it probably would not come from 
the supplier side, from those who 
would not have a measure of the 
problem as far as the process itself 


was concerned 


resulting plant has to run, and they 
think of running it themselves. As a 
result, there aren’t too many of our 
present-day plants that couldn't be 
controlled manually—if they decided 
that they were going to do it no mat 
ter how much it cost or how many 
men it took. However, if we release 
ourselves from these restraints and let 
our imaginations run wild, I don’t 
know that there is any way of pre 
dicting what might come out of it, but 
in the future I think we will be run 
ning processes that we couldn't even 
begin to control manually 


| think we are going to find that 
control evolution is going to come 
from the users of the equipment be 
cause they are the ones who will have 
the first chance of appreciation of the 
actual control problems 


Alexander: Does any one have an 
other thought ? 


Buckley: I'd like to make the tinal 
comment that a good system operation 
depends not only on good system de 
sign, but on the way the plant is run 
We have now already passed the point, 
in newer plants, where maintenance 
employees outnumber production em 
ployees Also, there has been a sharp 
upward swing in the amount of tech 
nical knowledge required of mainte 
nance mechanics, particularly in in 
strument work. In the near future 

in fact, already to some extent—this 
is a limiting factor in the design and 
installation of advanced types of con 
trol systems. We may have to face 
the fact that we will be using tech 
nicians or people with a completely 
different background from our present 
instrument mechanics if we're going 


to use this very fancy equipment 


would be to give instrument engineers 
some training in feedback control 
techniques and process engineering, 
and finally we could take servoengi 
neers (who are usually electrical or 
mechanical) and teach them process 
engineering. Now we'll turn to what 
the profession should do. First, we 
should encourage process engineers 
ind instrument application engineers, 
many of whom are originally chemical 
engineers, to take an interest in these 
modern techniques of control system 


design 


We should encourage universities and techni- 
cal schools to include process control as an 


important part of chemical engineering cur 
ricula 

We should establish liaison with the A.1.E.E 
and the A.S.M.E., since these organizations are 
already active in the area of process control 


These policies should be implemented 
by symposia on process control, pub 
lishing of papers on process control in 
Chemical Engineering Progress and 
AIChE. Journal, and by recommend 
ing training and educational program 


both to industry and school 
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Fig. 1. Cold rolling mill. 


The author proposes a novel method of obtaining high 
accuracy in a process control loop by using a minor 
feedback loop around the controller to prevent dead- 
time-excited oscillations. The step response of this minor 
feedback loop has the characteristics of a pulse generator, 


and therefore is similar to a phase lead network. 
minor feedback loop generates the difference between 
the system output which would exist without the dead 
time and the system output which actually exists with 
When this difference is 
negative feedback to the input of the controller, it allows 
the permissible gain of the controller to be adjusted to 
This minor loop stabilizes the system 


the dead time. 


a very high value. 


The 


introduced in 


and permits the proportional band to be very small. It 
reduces the time to recover from an upset to approxi 
mately the value of the system dead time. It is theoretically 
impossible to reduce the correction time further 


of servomechanisms 


ntrols h 


wide variety 


ive transter 


A and process ce 


functions which include a pure trans 
portation lag ot This is 
called a “dead time.” It is difficult to 
stabilize loops this 
with the conventional proportional plus 


flow time 


containing element 


rate plus reset controller For a sim 
ple proportional controller, a rule of 
thumb for the permissible gain the 
ratio of the largest tem time-con 
stant to the dead time If the largest 
system time-constant 1 relatively 
small, and the dead time is significant, 
then it diffeult to obtain high ac 

curacy by rtue of high loop gain 


COLD ROLLING MILL EXAMPLE 


ystem the 


Figure 1] 


(one type ot dead 


cold rolling mill hown in 

Steel plate which is 80 mils in thick 
ness is rolled down to 9 mils thickne 
through 5 rolls. The first roll is de 
signed to smooth out the variations in 
thickne in the incoming heet An 
x-ray thickne gauge following the 
roll measures the sheet thickne inda 
controller adjusts the pressure on the 
rolls to attempt to keep the thickne 
constant. The spacing between the 
rolls and the gauge which measures 
the effect of pressure change is 6 
ft Thi represents a time delay of 
between ¥% sec. and 5 sec., depending 
upon the speed of the sheet. Changes 


in pressure on the first roll are propa- 


Smith is in the Electrical Engineering 


* Mr 


Division 


thickness ch 


ind there 


gated slowly as ingre 
through the entire system 
fore the first roll 
a regulator, and not as a fine cor 


to stabilize uch a lor rh dead 


used primarily a 


In order 


time, it 1s conventional to use a period 
ically sampled system for the first 
control, The method proposed in t 
paper would be applicable here (2 


In Figure | the sheet continues through three 


more rolls until it arrives at the final roll 


After it passes through the final roll, another 
x-ray thickness gouge measures the final thick 


ness. This value should be held to close toler 


ances. There are two methods available for 


using the measured thickness to correct for 


thickness errors: if the tension on the take-up 


roll is increased, the thickness will diminish, 
or, if the pressure on the final rolls is increased, 
the thickness will diminish. In either case, the 


dead time in the system is that represented by 
the 6ft the 
and the xray gauge, which is equivalent to 
0.05 to 0.5 sec., depending upon the speed 
of the sheet 


distance between final rolls 


CATALYTIC CRACKER EXAMPLE 


A catalytic cracker to produce gaso 
line from gas oil is shown in Figure 2 
The rate of flow f oil is controlled | 
the flow controller preceding the heat 
exchanger. Th followed by a tur 
nace which i regulated by a te pera 
ture controller from the tput oil ten 
perature. The oil charge enters the 
bottom of the reactor after ha o hee 
mixed with fresh catalyst from the 
catalyst regenerator. The cracked 


produc ts pa 


i 


tN N nite 
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system completely 


each t 
i 
t 
nha | 
ture 
tor te att 
ol t 
tripy ntr 
pre | 
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the reset rate on the fresh cotalyst flow 
over-all feedback loop of this sort 
compass the flow time of the reactor 
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would 
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Process Transient 
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tangent to the curve at the inflection 


point where the slope is steepest 


Call 7, 
tangent to the curve between the initial 
The intersection of 


the time encompassed by the 


and the final values 
the curve tangent and the initial value of 
the curve occurs at time 7, + 7, after the 
incremental change, where Te is the dead 
time. At this time, the value of the actual 
curve is a. The line b through g ea 
at time 7, + 7, and parallel to the curve 
tangent is 7, in advance of the curve 
tangent in Figure 3. (Epsilon [e] denote 
the base of Napierian logarithms.) The 
dead time 7, is the time from the instant 


of the initial incremental step change to 


the intersection of the line b with the 


horizontal axis 


he two time constants of the system 
can also be determined from Figure 3 
Let the factored value he 7, and ls, 


where 7, is the smaller, and let 


(1) 


In Figure 3, divide 7, into the two 
tine and 
and after the tangency and inflection 


re pectively before 


point 
Oldenbourg and irtorius (5) have 


hown that 


(l+ anja (4) 
fit l ‘7 
| 

Po calculate value it is convement 


to use the following procedure: g can 
he calculated approximately a 

0.53 
14+ (150a)~4 
Ty, can be mea ured yraphically or cal 


culated a 


Fa gl (7) 


The mallest time constant i lies 
hetweet and Ty) in value It 
is approximately 
1) (30a)?! 

(8) 


Ve + a+ (e 


When ais more than 0.005, the time 


constant is approximately 
200 (0,032 a | 


The largest time constant 


Ts (10) 


The inflection point is sometimes not 
well defined on the graph To check 
Y, and Ty, substitute them in Equa 


OOOTS ! 
1 + ( 0.080 ) 
a 


tions (1) and (3) and compare the 
calculated 7, with the measured value 

The transfer function of a process 
with this open loop transient response 
is given by 


‘ Ke 

(1 + joT,)(1 + 
(11) 

; sT,) (1 

(12) 


The first of these is expressed as the 
ratio of the sinusoidal output vector ot 
the process divided by the sinu oidal 
input vector The second equation 
above uses the LaPlace transtorm no 
tation common in control literature 
The constant K is the ratio of the total 
change of the output variable divided 
by the incremental change of the con 


trol valve 


Block Diagram 

The block diagram tor a conven 
control system is shown 
the fixed set 
ubtracted a 


tional proce 
in Figure 4. The input 
point @ from which 1 
ignal proportional to the measured 
value of the output controlled variable 
0,. The controller amplifies this error 
and delivers a signal to a valve in the 
ysten lhe transfer function of the 
valve and the system has been here 
grouped into two functions of tre 
quency Gy ind (re and two dead time 
T, and 7. The controller G has pro 
portional plus rate plus reset control 
The dynamic functions G, and Gy have 
time constants which are of the same 
order of magnitude as the dead times 
and T, 


maximum reset rate tor thi ystem a 


Unfortunately, there ts a 


hown which cannot be exceeded with 
out stability difficulties 


Proposed Method 

The first step in designing a system 
which can have either a much. nar 
rower proportional band or a much 
faster reset rate is to draw the block 


diagram of the system as it exists, ex 


cept for the dead time This block 
diagram is shown in Figure 5a. With 
this block diagram as a basis for de 
termining the controller ettings, Ga 


the reset rate proportional band, and 
rate adjustments are cal ulated to prive 


the maximum speed of recovery trom 
a disturbance, and the closest po sible 
control of the output variable @, 
within the limitation of stability The 


fictitious proce which was used 
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here can be called the minimum-phase 
analog of the actual process, and the 
controller setting Gs will be called the 
optimum minimum-phase control 

The next step in the system design 
is to convert a statement of the opti 
mum mode of control into a diagram 
howing the physical arrangement of 
the component Figure 5b is a state 
ment of the optimum mode of action 
desired of this controller. It starts with 
the optimum minimum-phase loop 
shown in Figure 5a. The output of 
this loop goes through the unalterable 
system dead time. This is a statement 
that the best that can possibly be done 
is to bring the output to equal the set 
point in a time equal to the dead time 
of the system, when the set-point 1s 
suddenly changed. In addition, com 
pensation for the unknown system dis 
turbances is shown introduced into the 
feedback loop. The controller is not 
able to detect system disturbances 6, 
instantly, but must wait until the dis 


turbance actually arrives at the system 


output and anges the value of the 
controlled variable. For this reason 
the disturbance 04 has been delayed by 
the dead time 7. before being intro 
duced into the optimum minimum 


pha c loop 
A third tatement 
b igure 5b. It says that one can ictually 


contained in 


measure only the output variable and 
therefore one must operate with a nega 
tive feedback loop tt mm tl point The 
neyative feedback loop has been intro 
duced around the system as a whole 
and a compensating positive feedback 
loop has also been introduced so that 
the optimum control which was postu 
lated will not be disturbed. This, of 
course, is not the way the system will 
be built, but is only a statement of the 
mode of action de ired 

By means of block diagram substitutions, 
the constructional arrangement will now be 
derived. The outside negative feedback loop 
in Figure 5b will be left unaltered. The posi 
tive feedback loop will be “shrunk” in size 
until it coincides with the inner minor feedback 
loop, and then these will be combined. The 
first step is shown in Figure 5c. First, G, and 
G. were moved after the branch point in 
Figure 5b so that they could be combined with 
the dead times in the manner in which they 
actually existed in the system as shown in 
Figure 4. This resulted in G, and G, also 
appearing in the inside minor feedback loop 
Next, the positive feedback loop encompassing 
the entire system was taken off from ahead 
of the disturbance @, instead of from the out 
put @,. This resulted in the minor loop with 
the transference FG,« *"* shown in Figure 5c 
The third step is to move the branch point for 
this loop from the output of the T, dead time 
to the input of the T, dead time. This results 
in a minor feedback loop transference of 
°* Combining the two minor feed 
back loops results in the final system design 
shown in Figure 6 
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In the accompanying article sampling and control tech- 
niques, which are necessary with the use of such instru- 
ments as mass spectrometers and infrared and ultraviolet 
spectrometers, are evaluated from the control dynamics 
aspect. The authors also report on some results obtained 
from a preliminary investigation of distillation column fre- 
quency response by means of analog simulation. 


automatic control in 


CONTINUOUS DISTILLATION 


Theodore J. Wiliams 
Robert Hlarnett 


he present article is a continuation 
ip the tudy of the automatic con 
trol of a continuous distillation column 
by methods of analog computer simula 
tion previously reported (2, 4, 5) 
Phe mathematical model of a distilla 
tion column used here has been fully 
described in the previous papers. How 
ever, tor completene the schemati 
and block d agrams ol the column are 
presented agaim here as Figure 1 and 
Figure 2, respectively. This ts a five 
plate column separating a binary mix 
ture with a constant relative volatility 
The frequency response part of this 
paper the computer simulation 
equivalent of the experimental study 
previously carried out by Hoyt and 
Stanton (J) 


Intermittent Sampling—Effect Upon 
Column Controllability 


SIMULATION OF SPECTROMETER-TYPE 
SAMPLER 


\s a model of a sampling system to 


Monsanto Chemical Company, St. Louis, Missouri 


Wright Air Development Center, Wright-Patterson A.F.B., Ohio 


be duplicated by computer simulation 
techniques use is made of that de 
cribed by Figures 3 and 4. The 
issumption here is that a sample is 
taken at the specified sampling point 
which may be in the product line or 
on one of the column plates. There is 
1 finite period of time which is re 
quired to traverse the sample line after 
which the sample will be ready for 
evaluation by the spectrometer The 
next supposition is that the spectrom 
eter is equipped with a computer which 
wil! enable it to produce an output 
representative of the actual composi 
tion of the sample stream rather than 
to give merely its per cent absorption 
at various frequencie This proce 

of obtaining the absorption spectrum 
ind of converting it to signals repre 
entative of actual composition will re 
quire another definite period of time 
Therefore the composition of the 
tream will be available to the con 
troller for determination of output 


Fig. 3. Details of sampling system. Controller operates on composition os detected by spectrometer 
and associated computer, compares with desired value, and computes corrections to valve settings 


LENGTH OF 

SAMPLING LINE 

CAUSES FINITE ‘\ 

TAUE TIME DELAY, 
At 


SAMPLING POINT IN PRODUCT 
LINE OR ON ONE OF COLUMN 
PLATES 


SPECTROMETER OBTAINS MASS OR 
ABSORPTION SPECTRUM AND EVALUATES 
TO DETERMINE COMPOSITION OF 
COMPONENTS OF SAMPLE STREAM. 
(FINITE TIME PERIOD At REQUIRED) 


COMPUTING 
SPECTROMETER 


CORRECTION 
SIGNAL TO COLUMN 
CONTROL VALVES 


CONTROLLER 
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error and for the computation of the 
required control correction only after 
i period of time which is the sum of 
the two periods just mentioned 

In addition, because the spectrometer 
or its associated computer can operate 
only upon one sample at a time, the 
controller must make use of the result 
from each discrete ample as a constant 
ior that period of time necessary tor 
the pectrometer and it associated 
computer to complete their operation. 
Figure 5 diagrams this situation. For 
purposes of completene it will be 
assumed that the periods of time en 
tailed in sample line true-time lag and 
in spectrometer plus computer opera 
tion are the same. This is done for 
convenience only and is not an abso 
lutely necessary assumption, It 1s 
necessary to know only the total-time 
delay involved and the sampling inter 
val or rate of sample-taking which is 


RESULTS 


Stepwise variations in teed composi- 
tion of +0.12 mole fraction more vola- 
tile component were used as forcing 
functions tor a series of computations 
which was carried out for a_ wide 
range of controller constants and for 
a correspondingly wide range of 
sampling delay time The results of 
these computations were plotted on the 
same type of graph as had been de 
veloped in previous reports from this 
study (2, 4, 5). This is considered 
to be the most compact and direct 
method of illustrating the effect of 
sampling delay and intermittent sam- 
pling rate upon the column control dy 
namics. Figures 6 through 17 show 
the results of the calculations plotted 


n this manner 


| 
| 
| 


the effects 


ampling interval, the 


In order to show further 


of an increasing 


maximum proportional constant from 


each of the above-mentioned graphs 
which still gives a stable response is 
plotted against the corresponding 
ampling interval for top plate sam 
pling in Figure 18, and for intermediate 
plate san pl ng in Figure 19 It can be 
seen from these plots that the per 
missible value of the proportional con 
stant falls rapidly until a sampling in 
terval of about one-half the basic-col 
umn time constant, ty, OF three second 
is reached. After this point the rate 
of decrease is less as sampling interval 
increase However, the permissible 


value of the proportional constant 1 
now much smaller 

This same point has been previously 
brought out in a study of other system 
For example lruxall (3) report that 
the maximum sampling interval should 
be less than one-half the system time 
constant when expre sed in the same 
units of time Thus the maximum 
sampling interval in our distillation 
column should be three seconds or less 
since most time lags in the system are 
six second This is verified by Fig- 
ures 18 and 19 


Frequency Response of a Distillation 
Column 


INVESTIGATION OF PROBLEM 


Although all the previously reported 


work of this investigation (2, 4, 5) 
has been confined to the transient re 
sponse of the column, some preliminary 
aspects of the other commonly used 
type of response testing, frequency re 
sponse, were al carried out on the 
analog computer by “using the same 


computer setup as before but by using 
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Fig. 1. Diagrammatical representation of distillation column automatic control 
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at 
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/ 
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FOR SAMPLE vine EVALUATE SPECTRUM 


FOURTH SAMPLE 
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Fig. 4. Time relationship of events in operation of intermittent sampling model 


i sinusoidal variation of feed compost 
tion rather than a stepwise variation of 
feed composition as a forcing tunction 
These tests are now reported here 

Because of the decidedly different 
response of the column to a composi 
tion variation inp a constant-tempera 
ture feed compared to it response to 
the same composition change in a con 
tant-quality teed (5), both types ot 
feed| were inve tivated 

For these test the controller was 


disconnected completely trom the col 


1. Oy 
STABLE 
§ 3 
t | CONTROLLABLE REGION 


5.0 10.0 20,0 25.0 30.0 35.0 40.0 
PROPORTIONAL CONSTANT, K 


Fig. 6. Relationship of controller constants for 
top plate sampling. No sampling delay 


UNSTABLE 


CONSTAMT. 


© 1.0 2.0 3.0 40 5.0 60 7.0 8.0 
PROPORTIONAL CONSTANT, 
Fig. 12. Relationship of controller constants for 
intermediate plate sampling. No sampling 
delay. 


umn; that is, the tests were made on 
the open loop yotem A inusoidal 
variation in composition of +£0.12 mol 
fraction of the more volatile component 
at a widely varying set of frequenci 
was imposed upon the feed stream, 
Phe resulting variation of the composi 
tion of the liquid on each of the various 
plates of the column was measured 
The ratio of the magnitude of the 
COM position iriation as measured on 
the plate to the imposed variation im 


the teed stream is termed the magni 


0.5» 


2 
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0.4 / 
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Fig. 7. Relationship of controller constants for 
top plate sampling. Sampling interval 
one sec 
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Fig. 13. Relationship of controller constants for 
intermediate plate sampling. Sampling interval 
At = one sec 
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tude ratio and is one of the terms vital 


to a frequency response. The other 
important term is the phase shift or 
the number of degrees of arc by which 
the sine wave trom the plate being 
sampled lag that of the mpo ed feed 
variation foth term are u ually 
plotted vs. the imposed frequency in 


what is commonly termed a Bode dia 
gram (3) 

Figures 20 through 27 show these 
resulting log-magnitude ratio and 
phase-shift 
each of the column plates for the case 


frequency plots for 


ot a constant-temperature feed and the 
log-magnitude ratio vs. frequency plots 
for the upper three plates for the case 
of a constant quality feed. 

If a feed which is varying in com- 
position 1s maintained at a constant 
temperature, its quality or the ratio of 
vapor to saturated liquid will vary 
This will then result in changing the 
relative liquid- and vapor-flow rates 
in the enriching and stripping sections 
of the column as the feed composition 
changes. If, however, as the feed com 
position varie the temperature is 
illowed to vary also so that the quality 
of the feed remait constant, the col 
umn stream flow rates will remain con 


tant during the composition upset 


his is referred to as a constant-quality 
feed 
RESULTS 

The readet attention is invited to 
several points which are immediately 
apparent in studying these graph 
They are 


1. The striking effect of the constant-tem 
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Fig. 8. Relationship of controller constants for 


top plate sampling. Sampling interval 
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Fig. 14. Relationship of controller constants for 
intermediate plate sampling. Sompling interval 
five sec 
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perature feed on the frequency response as 
compared to the constant-quality feed 


2. The basic underlying similarity of the two 
plots for any particular plate when the asymp- 
totic lines are drawn on the constant-tempera- 
ture diagram 


3. The plots of each of the column plates 
other than the top plate do not follow theory 
for the required slope of the asymptotes; that 
is, the asymptotic line does not have a slope of 
one, for example, it does not decrease one 
decade in magnitude per decade increase in 
frequency prior to the so-called “break point.” 
Also, it does not have a slope of two to the 


right of the break point (3 


4. The response of each of the plates of the 
column is different from each of the others 


While the corresponding curves tor 
both phase shift or phase lag and mag 
nitude are presented here, several fac 
tors should be kept in mind in evaluat 
ing then These are 


1. The large values of phase lag are due 
to the many time delays involWed in a distillo 
tion column such as tray hydraulics, condenser 
delay, sampling lags, and so forth. In addition, 
these values will increase greatly as more and 
larger trays are considered to be included in 


the column 


2. However, the contro! loop of the column 
as normally considered does not include the 
feed point. The control loop normally includes 
only the sampling device, the reflux valve, the 
controller, and that part of the column between 
Thus, 


the really important fact we need to know is 


the sampling point and the reflux valve 


the magnitude and frequency of the sinusoidal 
variation at the sampling point which is coused 
by a given feed variation. The phase lag be 
tween the feed point and the sampling point 
is therefore unimportant or at best of rela- 
tively minor importance in the normal column 


control scheme 
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Fig. 9. Relationship of controller constants for 
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one wished to 
which 


sampling the feed and then making the neces 


3. On the other hand, if 


originate a involved 


control scheme 
sary adjustments to the column to anticipate 
the effect of feed variations, the phase shift 
would be of vital importance in evaluating 
how long one should wait after detecting an 


upset before one adjusted the reflux valve 


4. In addition, if one wished to evaluate the 
effect of other types of upsets than sine waves 
upon the column and if one wished to do this 
by a Fourier series method rather than by use 
of an analog computer, the phase-shift date 


again would be necessary 
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Table 1.—Apporent Transfer Functions of 
Plates of a Continuous Distillation 
Column 


(Derivation from the Asymptotes of the 
Bode Diagram) 


Plate Derived Transfer Function 
| K, 


i 


ser, + 1) 


0.0355 
19.2 sec 
0.76 


K, 


s(sr, + 1) 


= 0.0397 
6.0 sec. or 0.1 min 


0.63 


K, 
s(sr, + 1) 


0.1 
6.0 sec. or 0.1 min. 
0.64 


K, 
sist, + 1) | 


0.0538 
6.0 sec. or 0.1 min 
0.82 


K, 


s(ste + 


= 0.0126 
6 sec. or 0.1 min 


1.0 


tions are not the true equations of the 
system is evident from an inspection of 
the graphs for the constant tempera 
ture condition where the effect. of 
vapor and liquid flow variations is im 
posed upon the composition variations 
which are seen to be present alone in 
the constant feed quality case. In the 
constant-quality case, that is, composi 
tion variation alone, the derived equa 
tions would probably suffice 

rhe interaction of the column plates 
is evidenced by three factors apparent 
in the graphs: (1) the exponential 
terms in the intermediate and feed 
plate equations, (2) the apparent time 
constant of the still pot or plate 1 i 
seemingly unrelated to any of the col 
umn time constants which are given 
along with the other column param 
eters in Table 2, and (3) the effect of 
the vapor- and liquid-flow variations 
introduced by the variation of g as com 
position varies 

A major cause of the large hump on 
the constant-temperature curves, par 
ticularly that for the top plate is due 
to the fact that a time-delay period of 


° 


MAXIMUM VALUE OF PROPORT/ ONAL 


CONSTANT, K, SEFORE OSCILLATION OCCURS 


— a 4 


10 
SAMPLING INTERVAL, Ot, IN SECONDS 


Fig. 18. Effect of sampling interval on range 
of controller constants for top plate sampling. 


one minute for the condenser allows a 
sinusoidal variation in flow rate with 
a period which is one minute or any 
submultiple of a minute to reinforce 
itself and thus greatly increase its 
effect upon the column. Since this is 
a flow rather than a composition phe 
nomenon alone, these humps are not 
present for a feed with a constant 
quality. Figure 28 diagrams each of 
the factors given in Table 1 and shows 
the location of the imposed frequency 
with a period of one minute. 

The results reported here, however, 
constitute only a part of the total work 
which would be necessary to specify 
the complete frequency response of a 
distillation column, Still lacking at 
this point is a similar study of the re 
sponse to feed rate changes and to a 


MAXIMUM VALUE OF PROPORTIONAL 
CONSTANT, K, BEFORE OSCILLATION OCCURS 


SAMPLING INTERVAL, At, IN SECONDS 
Fig. 19. Effect of sampling interval on range 
of controller constants for intermediate plate 
sampling. 


variation in steam flow to the reboiler 
This latter is necessary to define the 
effect of the still pot heat transfer lag, 
tz. Due to this lack of complete data 
a “black box” approach to the analysis 
of column behavior, as is evidenced by 
Table 1, is necessary 
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Table 2.—Celumn Parameters 


Holdup 
Feed rate 
Boilup rute 
Feed quality 


Feed composition 

Reflux ratio 

Column vapor-flow lag 
Column liquid-flow lag 
Feed vapor-flow lag 
Feed liquid-flow lag 

Heat transfer lag 
Condenser true-time delay 
Sampler mixing lag 


Controller 


Proportional constant 


Integral constant 


2.33 |b. moles/plote 

23.3 Ib. moles in still pot 

200 Ib. moles/hr. initially 

3.33 Ib. moles/min. initially 

400 Ib. moles/hr 

6.67 Ib. mole/min 

0.50 initially, varies between 0 
ond 1.0 

0.50 initially, varies + 0.12 

4/1 initially for x, of 0.50 

negligible 

0.1 min 

negligible 

0.1 min 

2.0 min 

1.0 min 

0.1 min 


Parameters 


. Values as given in Figures 6-19. 


Units: 
moles/sec. of distillate 


unit mole fraction error in composition 
Values as given in Figures 6-17. 


Units: 
moles/sec. of distillate 


unit mole fraction error in composition sec. 
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Prediction of Heat Transfer Burnout 
Lovis Bernath 
I hee output of a nuclear reactor of 
other equipment in which heat transfer 
plays a major role frequently is limited 
by the heat-flu detisit at which the 


equipment 4 perated. Katsing the heat 
flux density increases the output but also 
may produce burnout or melting { the 


element act which heat is flowing 


[his paper presents a generalized cor 
relation that predicts the burnout con 
dition over a wide range of pressure 

elocitie geometrical configurations, and 
heat-flux detsitte but is limited to the 
boiling rewine for water The 
relation between the local burnout heat 
flu md the over-all operating condi 


trons of the equipment le veloped 


Heat Transfer in the Condensation of 
Metal Vapors: Mercury and Sedium 
up to Atmospheric Pressure 


Balabhadra Misra and Charles F Bonilla 


It ha con assumed that film heat 
transter coethcrents tor the ondensationt 
of metal vapors are very high 

However, there are no published data 
Owing to new developments in nuclear 
power and other fields in’ which metal 
vapors may have application, a study of 
the condensation of mercury and sodium 


Vapor was undertaken 


Recorrelation of Data for Convective 
Heat Transfer between Gases and Single 
Cylinders with Large Temperature Dif- 
ferences 


W. J. M. Douglas and S. W. Churchill 


This paper presents the results of a 
comprehensive reexamination of the data 
and correlations for convective heat tran 
fer tor gase flowmge acro i cylinder 
particularly with respect to large tempera 
ture ditlerence between the ga and 
surtace \ttention has been confined to 
the mean coefherent over the entire 


circtmterence 


Series Volume 52 


(Number 18, 1956-—“Heat Transfer”) 


Heat Transfer and Fluid Friction in a 
Shell-and-tube Exchanger with a Single 
Boffle 


F. W. Sullivan and O. P. Bergelin 


lata are presented for flow through a 
ingle annular orifice, for flow throug! 


multiple annular orifices in parallel, and 
for flow iround a single baffle 
with and without leakage through the 
haftle The flow rate across the tube 


bank, the size of the baffle window, an 
the annular clearance between tube and 
haffle are aried Heating, cooling and 
isothermal tests are reported 

\ generalized expression is presented 
for the pressure drop across one baffle 
section of a tubular exchanger’ with 
leakage through the tube hole im the 
baffle [his expression is used to miter 
pret the data The annular orifice co 
efficients are presented in a form suitable 
for calculating leakage through tube hol 
in a baffle Ihe effect of leakage area 
upon heat transfer and pressure drop ts 


discussed qualitatively 


Heat Transfer Mechanism for Vaporiza- 
tion of Water in a Vertical Tube 


C. E. Dengler and J. N. Addoms 


The purpose of this research was to 
tudy local film coefficients of heat trans 
fer to water during torced-circulation 
vaporization im a_ long ertical tube 
Primary emphasis was placed upon learn 
ing the mechanism of such heat transfer 
and applying the knowledge so gained 
toward the correlation of mdividual local 
heat transter coethcients 

The principal conclusiot are a iol 
low 

l. The mechanism of heat transter 
during vaporization in tubes is primarily 
onvective 

2. Operating variables exert inde 
pendent and often opposing effects on 
each of these mechanism 

The correlations presented here are un 


doubtedly oversimplified 


Measurement and Prediction of Density 
Tr ients in a Volume-heated Boiling 


Pressure Drop During Forced-circulati 
Boiling 


Mox Jakob, George Leppert, and J. B. Reynolds 


results are reported for 
pressure drop during forced-circulation 
ling of distilled water in an electrically 

ited horizontal tube Empirical cor 
lations are presented for the variation 

t the static pressure gradient with weight 
traction evaporated and with absolute 

tem pressure, together with correla 
trons tor the total static pressure drop 
from the inception of boiling to the end 
of the heated length i function of 
the total fraction evaporated and of 


ibsolute pressure 


System 
R. P. Lipkis, C. Liv, and N. Zuber 


This paper ts concerned with the mix 
ture-lensity transient response of vol 
ume-heated liquid systems subjected te 
a step imcrease in the heating rate Phi 
problem is studied experimentally and 
inalyticall 

The theoretically predicted density 
transients compare favorably with the 
experimental data 

Che experimental and analytical result 
show the high-temperature sensitivity ot 
the density transients and the mmportance 


of nucleation to the phenomenon 
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Effect of Agitation on the Critical Tem- 
perature Difference for a Boiling Liquid 


F. S. Pramuk and J. W. Westwoter 


This work was concerned with the 
critical temperature hiiterence and the 
transition by. ng Methanol 


was boiled at atmosphers pressure while 


being ag tated with a ! three-bladed 
propeller at speeds up to nearly 1,000 
re min Heat wa ipplied by a 6-1" 
long by OLD team-heated, hor 
zontal, cy pper tule l ited w 
of the agitator black The critical ten 
perature difference for copper to methanol 
was about 51° 1 inf was independent 
of the degree of igitation Ihe heat 
transfer coefficient throughout the entire 
transition region and also at the critical 
temperature difference was increased a 
agitation imcreased The maximum in 


crease in heat transfer due to agitation 
wa over 100 per cent It 1 now known 


that agitation can improve the heat 
transfer coefficient over the entire boiling 
curve 


A Study of Heat Transfer to Organic 
Liquids in Single-tube, Natural-circula- 
tion Vertical-tube Boilers 


S. A. Guerrieri and R. D. Talty 


Results of the imvestigation indicate 
that the transfer of heat in tube boilers 
occurs simultaneou by two processe 
by convection and y nucleate bo 
The convection rine mcreast 
importance with imereasing vapor con 
centration, whereas the nucleate boiling 
proce predominate at low percentage 
vapor and decreases in importance with 
mcreasing Vator oncentratior A anal 
ysis is presented which accounts for both 
proce f ind a ce rrelation hased of 
this analvys: is presented which permits 


the evaluation of the heat transter cy: 
efficient for these twe processes 


Circulation Rates and Over-all Tempera- 
ture Driving Forces in a Vertical Thermo- 
syphon Reboiler 


A. Johnson 


A method is proposed tor estimating th 
over-all temperature dri force ‘ 
hence over-all heat transf efhcrent 
correspond to any heat i 
The meth redicts the existence of t 
liquid zone and utilizes existing correla 
tions for convection heat transter to esti 
mate the coefheients tor the vaporizatwr 
The ol erved bel ivior ! ter 
and hydrocarbon support the prop 
theor 

The proposed methods for ilculati 
circulation rates and temperature driving 
lores correlated much of the recent 
laboratory data of Piret and Isbir 


atisfactoril 


7 


This article considers an agitated continuous tank reactor 
operating under proportional control alone. The condi- 
tions for stability of the system are examined. Some 
methods of nonlinear mechanics are applied and phase 
plane plots of the complete nonlinear reactor equations 
are constructed. These calculations are made for perfect 
proportional control, the numerical solutions having been 
obtained on the Model 1103 computer (Remington Rand 


STABILITY 


of some chemical systems under control 


Amundson University of Minnesota, Minneapolis, Minnesota 


Rutherford Aris® and Neal R 


nalysis of a continuous agitated 
tank reactor from the standpoint 


of stability has been made by the au 


thors in a previous paper (2 Such 
1 reactor may be handled by present 
ithematical method ince the tran A 


sient behavior is described by a tem 


of simultaneous ordinary differential 


equation The treatment of these 


equation is presented im detail by 
Minorsky (4) and it is necessary only 
to adapt the technique described 
there to the chemical engineering 
problem. This article is a survey and 


condensation of a more exhaustive di 


cussion which will appear elsewhere 
(1) 


Let a liquid-phase reaction 


TEMPERAT URE 


be carried on in which a particular 


Fig. |. Heat generation and heat rejection curves 


reactant de ig? ited as X 1 ingled out 


Let it concentration at any nstant 


influent concentration be x, 


ind the corresponding concentration t A Ax, 1 while the equation for conservat 
# the other reactants or product be a, 
> thermal ene 
ind a Also. if 7 1s the temperature o that the reaction rate Kh ma OX 
within the reactor and ¢ the time, then pre ed a 4 unique function of the 
the kinety expression tor reaction concentration and the temperature cp jcpt / 
] may be expre ed a T, as dt 


in which and a ippear a fixed where the heat ret 
, , Thus the unsteady-state equation for 
kro thre ton ometry ot the reaction react ture md 
conservation f i may be written 


i 


* Present address: University of Edinburgh 
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Univac). 
R 
B 
| 
1 | 
} A 
> AX,-—X | 
da da (2) 
it ‘ 


In order to investigate the control 
and the stability of the reactor the 
solutions to these equations must be 
studied in some detail. Before one pro 
ceeds with this, it is desirable to ex 
press these equations in dimensionless 


form. If 


qt 
; 
cpl 
Alix, 
VR 
q* 
VU* 


Equations (1) and (2) reduce to 


dé 

(3) 
lt 
dy 

nm 9) ~ UC) 
dr 


(4) 


The study of control and stability re 
volves around these equations. 

It is necessary to say more about the 
function (/*. U/* has the general form 


Pe 


where ha is the heat transfer factor for 
the cooling coil and T,’ is the average 
temperature of the coolant in the cool 
ing coil. If the coolant flow rate is de- 
noted by q, then from a heat balance 
over the cooling coil it follows that 


hal 4 24, Ph 7 


ha + 24 


where 7, is the inlet coolant tempera 
ture. It will be assumed in this paper 
that the reactor is controlled by regu- 
lating the valve on the coolant flow q,. 
The reactor must be controlled by 
measuring deviations from a desired 
value on the effluent. The question is 
open whether deviations from the efflu 
ent concentration or temperatures 
should be used for correction of the 
coolant flow rate 


Lecal Control of Linearized System 


In order to investigate the control 
ot a system, it 1s customary to con 
sider only small perturbations from the 
steady state. It seems reasonable then 
to expect that the rigorous equations 
describing the system may be linear 
ized about this state and that these 
simplified equations will describe the 
transient behavior for sufficiently small 
perturbations. That this is true was 
established by Liapounoff (4). 


If one defines 


a= (Pe), 
B= (U,), 
y= (-P,), 
(Use), 


where subscript s refers to the value 
of these partial derivatives at the 
steady state; the linearized equations 
corresponding to Equations (3) and 
(4) are 


(1 +a)&* + yn* (5) 

af* — (1+ B—y)n* — 8q,* 
(6) 

where 

= 


= Ge — Gea 

£5, Yee the steady-state values. 
In order to study Equations (5) and 

(6) their Laplace transforms will be 

taken giving 


(p+1+a)e’* = (7) 


af’* + (p+1+B—y)'* 
n*° — (8) 


If one assumes that control, propor- 
tional only, is applied to the coolant 
then qg,* is to be made proportional 
to &* or »* or that ¢,* is proportional 
to £’* or »/*. Thus one may take 


If the reactor is uncontrolled, i.c., 
q.* = 0, then the solution to Equa 
tions (7) and (8) is 


A(p)e*=(p +1+ + 
(9) 
A(p)y’* (p+ 1+ a)&*° af* 
(10) 
with 
A(p) = pF +(2+a+B—y)p 
+ (1+a)(1+B)—y (11) 


It is clear from this equation that the 
reactor itself is not stable unless 


d, (l1+a)(1+ 8) 


since otherwise the roots of the chara 
teristic equation will have positive real 
parts and small perturbations will not 
damp out but will tend to increase 

In the considerations which follow it 
will be supposed that the state which 
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is being controlled is an unstable one 
This is the most interesting case since 
a stable reactor is one which has a 
natural tendency to reduce small per- 
turbations. For the unstable reactor d, 
or d, or both are negative and in most 
cases the latter prevails. 


CASE A) CONTROL USING CONCENTRATION 
DEVIATIONS. = £*K/2. 


Here the polynomial A(p) becomes 

Alp) = + dp + d, + 7K 

It is clear that if the reactor itself is unstable 
with d, <0 then there is no hope of control 
by this mode. If d, >0O then a K can be 


chosen such thot ~K +d, > 0 and the system 
stabilized by control. 


CASE B) CONTROL USING TEMPERATURE 
DEVIATIONS. q’* = 9'*K/8. 


The polynomial A(p) is in this case 


Alp) = p* + (d, + + [d, + K(1 + a)) 
(12) 


Thus by choosing 


K > max [—d,, —d,/(1 + a)] 


both coefficients may be made positive and 
stability insured. 


Thus in this simple example one sees 
that it may be futile to try to control 
on concentration deviations while tem- 
perature deviations would be success- 
ful. Probably one would not use pro- 
portional control alone in any case but 
it is obvious that more sophisticated 
control may be handled by the same 
sort of analysis as that presented 
above. In the rest of the paper control 
on temperature will be assumed, and 
further, the heat transfer function will 
be taken in the form 


Uy Ne) + No) (9 — Ne) 


Equations (3) and (4) then reduce to 
= 1—€ — P(é.») (13) 


(1+ 7) 
kin Ne) ,) P(E, 


(14) 


with 


As stated in an earlier article (2), 
the steady states are obtained by solv- 
ing Equations (13) and (14) simul 
taneously once the basic parameters 
have been fixed. This leads to an 
equation 


(1+ U,)(» n) + kin nn ",) 
0) 

The right-hand side of this equation 1s 

the heat generated by the reaction and 

shown as & in Figure 1, while the left- 

hand side is the heat used to heat up 


. 
K 
/* K | 
») 
No + 
1+U, 
4 
d, y >0 
and 


CONCE NT 


Phase plane plot for k Fig. 3. Phase plane plot for & 


Fig. 4. Phase plane plot for 45 Fig. 5. Phase plone plot for k 
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‘ 
20 2 22 25 2a 
Fig. 2 
\\\ | 


| 
Table 1. 
k Noture Stability 
045 saddle point unstable 
45-50 node unstable 
59 focus unstable 
9 45 focus stable 
45-> node stable 


the reactants and the heat rejected to 
the cooling coil. In the 
control k 0 and the left-hand 
to a straight line / 
With k > O the straight 
line /. becomes a quadratic ( intersect 


absence of 
side 
reduce as shown 
in Figure | 
n, and in 


nip wi " " and 


ere curvature with 


ising in increasing 
k. The intersections of O and F deter 
ne the steady states 


Numerical Example and Phase 
Plane Pilot 


In order to illustrate the methods 
above and to make explicit the calcula 
tions to follow, a numerical example 
Consider a first-order i 
The acti 


vation energy 1s 20,000 cal./mole and 


will be u ed 
reversible chemical reaction 


the unstable point which is to be con 


trolled is at 400° K. or 127° C. The 
volume of the reactor is 50 liters and 
the nominal holding time is one min 
ute’ A unit of » is 200° K. Other 
values are chosen such that 9, No 
75 and 2 Also 
~ 
é) 
kin 1.75) — 1.75) + €) 


I hie parameters of the steady states are 


a ) 
B 1+ ki 
At the pomt » 2 which is to be the 
controlled state 
a l 
B - 
v 65 
i, 
2k 
d, 
Hence there is no hope of control until 
hk 9 when both d, and d, become 
positive The roots ot Equation (12) 


are then 


9) > tk 45) 
Therefore the controlled state, being 
in general the intermediate steady 
state, may be characterized as in 
Table 1. 


As shown in the previous paper (2), 
low-temperature and high-temperature 
steady states exist in general and as 
the 


will change 


value of k changes their character 
shown that the 
tate is stable 


It may be 
low temperature steady 
until k = 5.9. The high-temperature 


steady state is stable until k = 0.847 
when it becomes unstable. At k 5.9 
there is a coalescence of steady states 


Thus the linearization of the rigor 


will relatively 


ou equation vive a 
complete picture of the nature of the 
steady states. In order to examine the 


nature of the states in the large, ex 
tensive computations are required since 
complete solutions of the differential 
This means 
(13) and (14) must be 
This is an 


a desk calcula 


equations are needed 
that Equation 
integrated numerically 
overwhelming task on 
tor if more than a few trajectories are 


to be computed, It was desired to in 


vestigate the whole spectrum of k 
values for this problem vince no com 
plete analysis of this type has ap 


peared in the literature. Approximately 


thirty different k values were used cov 
ering the range from zero to thirty. On 
each phase plot, that is for a particular 
k, some ten to twenty trajectories on 


each plot were computed. A single tra- 
1,320 step 
to compute including the 
260 


pectory and 
take 
punching 
The 
the Model 1103 computer of Reming 
Rand Paul. The 


complete calculations will be described 


may 
200 sec 


require 


out oft some points 


calculations were carried out on 
ton Univac in St 
in another place (7) and only a sample 
of the result 
The differential equations are solved 
the Runge-Kutta 
method adapted to use by 
Gill (3) The the 
method is of the order of (Ar)* 


will be presented here. 


numerically by 
hine 


errot involved in 


Figure 2 gives the phase plane plot 


for k 0 where the ordinate is the 
dimensionless concentration & while 
the abscissa the dimensioniess tem 
perature Point A is a stable node, 
point C is a stable tocus while the 
point B about which control is to be 
made is a saddlepoint. All trajectories 
from the upper right-hand side must 
spiral into C. This behavior persists 
until & is about 1 when the high 
temperature point becomes an un table 
focus, the remainder of the diagram 
remaining much the same Figure 3 
shows the plot for k 1. Any point 


such as J must pass 


through the nar 


row strait between HB and DE 


ries lead to A 


In Figure 4, k 4.5, all trajecto 
those outside the lobe 


journey perhaps 


making a circuitou 

Atk 9, Figure 5 a stable limit cycle 
has developed and the approac h to this 
limit cycle is very slow As k in 
creases, the limit cycle decreases in 
diameter and eventually disappears 
leaving a stable focus. This focus, 
however, is a slow spiral giving in 
practice poor control Not until 
k 30 is the control adequate when 
i strong focus persist Finally, at 
k 45 and beyond, a stable node 1s 
found giving strong control 
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Notation 
A, stoichiometric coefficient Greek letters 
¢ specific heat afb partial derivatives defined in text 
ho heat transfer coefficient times areo p density 
K proportional control constant ” dimensionless temperature 
k a constant proportional to K é dimensionless concentration 
P dimensionless reaction rate dimensionless time 
q influent flow rate ‘ 
and bor refer to Laplace transform 
reaction rote 
* refers to a deviation 
temperature 
: refers to first time derivative 
"me refers to initial condition 
u* heat rejection rate to cooling coil 
U dimensionless heat rejection rate subscripts 
v volume of reactor c refers to coolant 
xX, chemical spc :ies s refers to steady stote 
ax concentration of X, X, o refers to influent 
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EE. W. Comings * and C L. Coldren 


unique design Ol spray dryer ha 
tere vuilt nd operated Its ica 


ture nelude the introduction of the 
olution or suspension to be dried di 


rectly into a hot, high-velocity gas 


tream. This arrangement results in 
atomization extremely mall pal 
ticles and m unusually high rates ot 
drying. The time that the particles are 


ubjected to the elevated temperature 
used in drying is greatly reduced, and 
the ze of equipment required tor a 
given drying capacity | also greatly 
reduced. The hot primary air used for 
atomization and evaporation 1s sur 
rounded by a tream of! econdary air 


iperature and a lower 


with a lower ten 
velocity. The purpose of the second 
ary-air stream 1s to control the pattern 
of flow through the dryer by supplying 
the entrainment demand of the pri 
mary jet and thus to prevent recycl 

of the already dried particles back into 
the high temperature zone. This per 
mits the drying to take place in a tube 
about 6 in. or more im diameter in 
stead of in the usual 
chamber The high rate of drying 
with its corresponding short time of 
contact, and the controlled path of the 


ty 1} ugh the 


lividual drying particle rough 


dryer make this design especially suit 
ible 
iteri 


reported here (on 


have been made on the dryer at the 


lution wliun te used 
is a feed n other ter was used 
] clr | ded 
by tl hie htained ut 
i ip ble eat re 
} +} } } 


require ent ire rie hat te 
than nvent pt drver 
izat spr Irving have 


* Present address: Purdue University, lo 
fayette, Indiana 


Present address: Shell Development Com 


pany, Emeryville, California 


University of Illinois, Urbana 


recently been reviewed by Marshall t ‘ t pa temperature vhich 
2) who gives cor rable informa vould otherwise cause their complete 
tion about the principle underly ny t il breakdowr 
the design of many typ ot pray In the high-velocity vaporizer the 
dryers. The jet spray dryet in out liquid droplets were completely evay 
growth of the high-velocity vaporizer ited and thus there was no ! 
developed during World W il I] vl ue trom the itomized | irtichk In 
used the principle f the Venturi er vlapt these principle 
itomizer (10 Phi imilar to the pray dryi t is found necessary 
lesign used in automobile carburetors to make me basic changes im the ce 
ind was partially investigated by sev ign in order to prevent the partially 
eral others (2, 19, 21, 24 Ined semisolid particles trom deposit 
Phermally unstable material such a ing on the inner walls of the apparatu 
petroleum oils, organic dye ind liquid A number of design modification ere 
mustard gas (25 were uccessfully cor ered and tried betore the present 
evaporated n the high-velocity vapo tul irrangement vil discov 
zer by feeding them into a very hot re Lhese unsuccesstul desigt vill 
flue gas at temperature is high a he discussed later, Other investigation 
1800-2 000° | vhich flowed throug! which dealt with a tree jet (7, / 
the throat of a Venturi tube at a hig! a jet nt duct | 4,6, 195) 
velocity of the order of 1.000 ft en ind the a mpanving flow pattern 
The liquid vas atomized to small drop heat transter, ma transite ind mo 
lets of about 40 p-dian rk ane ent transier (/ ive contributed 
then con plete ly iporized in a hort i sound ha for the design ot the jet 
1 time as 2 to 10 millisec. The hot pray dryer 
gases issued alt t imme ite nt 
the cold at phere and the vapor Experimental Apperatus 
were cooled et entrainment \ hagram ol the experine tal 
mpound ere table lest ne 
ted] that these hau vithst 1 the An aw compre r delivering at 100 
eatment h hat wa th essentially " vas used re 


Fig. |. Flow diagram of the jet spray dryer systen 


HUMIDITY 


HOT WATER @@ MEASUREMENT 
| HEAT EXCHANGER! 


ORIFICE! PRESSURE AIR 
CONTROL VALVE 


To HEATER rT? 


Tempe 
CONTROLLER 


NOZZLE 


l | WATER 
DRYING SECTION ‘ Wid, 


~ | 


CYCLONE 


(pre) 
EEO ROTA- 
ANK | METER 


\ ORY PRODUCT 
/ GEAR 
OUTLET é *puMP 
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\ 
| 
a 
ne decomposition ihe combination of 
pre ire reducing ilve, and the air then 
extreme itomization, high | t 
fine flowed through ar rif meter | 
maceutical at il pl ict er rate with a set of calibrat rifies ar 
yet dryer of improved design has been hot gases by the absorption of the  peye passed throu i heat exchanger 
constructed and tested at Purdue Uni latent heat of evaporation of the liquid where it is heated to about 200° bby 
versity (2 a4 However no experi mace t po hle to Liect thes aster Ay electri heater wit a 
ment heat-sensitive material ire 
‘ 
lo the power | 


about 70,000 
Hy -passes 
around both of these heaters, and various 
and secondary 
air temperatures were possible 
Ihe hot primary air from the electric 


$tuj/hr. was 
were provided 


capacity oft 
next line 


combinations of primary 


air heater was delivered to the head of 
the dryer and flowed through a central 
tube. The remainder of the air at a lower 
temperature consisting of a mixture of 
air from the electric heater and air that 
had by-passed this heater was fed to the 
section of the 


secondary-awr entrance 


dryer The liquid to be dried was fed by 
a gear pump and passed through a ro 
tameter to the liquid-injection tube in the 
center of the primary-air tube which leads 
to the 
steady operation of the gear pump was 
essential since slight fluctuations in the 
feeding rate cause comparable fluctua 
tions in the air temperature in the drying 


primary-air nozzle. Uniform and 


section 
The drying tube was horizontal but 


because of the high velociti and small 


particle size no adverse effects from 
gravity were observed, The distance 
of fall of the droplets during their total 


residence time im the drying section 
was negligible. The mixture of dried 
product and air flowed through a cy 
clone for the product removal 
The spray dryer was constructed in 


ectior The drying section has been 


mentioned, Upstream from this see 


tion was a secondary-air-approach see 
tion ind soa econdary-air-entrance 
section. Inside the air-approach and 


ur-entrance sections were the atomiz 
primary-air tube 
Inside the pri 


the liquid injector 


ng nozzle and the 


leading to thi nozzle 


nary-air tube was 


LIQUID INJECTOR 


Phe liquid injector consisted of a cen 
tral tube for carrying the feed solution 
and two outside concentric tubes for water 
cooling Ilot atomizing air at 400 to 
600° F 
liquid 


flowed in the annulus around the 
injector A 1/10-in 
a passage for injecting the feed 


diam. hole 
served a 
into the high-velocity primary-air stream 
at the nozzle The liquid discharge 
velocity at the nozzle was low and pre 
sumably has no effect on the drop size 
When the 
liquid injector was operated with no air 
tube, a 


resulting from atomization 


flowine through the 
clear solid 
several feet before it broke up 


primary 


stream was produced for 


PRIMARY AIR TUBE ATOMIZING 


NOZZLE 


The atomizing nozzle is at the end of 
the primary-air tube. The inner profile of 
the nozzle conforms with the specifications 
(5) for an A.S.M.E 
ratio nozzle with a throat diameter of 
0.500 in. The outer profile is streamlined 
to some extent in order to avoid a dead 


long-radius low 


air space and an undesirable eddy. The 
shape of the inner profile and the dimen 
sions were chosen with the design of the 
nozzle used by Nukiyama and Tanasawa 


in their atomization experiments (26, 27) 


Thus the Nukiyama and Tana 
apply to 
this design and may be used to predict the 
initial drop size. The proper distribution 
of the atomized particles is extremely 
sensitive to the careful centering of the 
liquid injector in the nozzle. Failure to 
center the injector caused asymmetrical 


in mind 
sawa equations for drop size 


spray patterns in the drying chamber. If 
the liquid strikes the hot atomizing nozzle 
it will instantly deposit a cake of dry 
product, and the equipment must then be 
shut down precautions were 
taken to center the liquid injector 
Similar precautions were taken to center 
as embly 


Special 


the nozzle This complete 


operated successfully 


DRYING AND SECONDARY.-AIR SECTIONS 


The drying ection and econdary 
air sections were fabricated from sheet 
teel rolled and butt welded at the 
eam 

This method provided a drying section 
which was never more than 1/32 in. fron 
the 6-in. I.D. and gave a smooth inner 
urface There were four of these se¢ 
tion 

The drying section was a straight tubx 
2 in. long and the nozzle exit was 
placed flush with the 


primary-air tube and noz 


entrance to this 
section The 
zle were located on the axis of this tube 
at the upstream end. The other sections 
were a secondary-air-approach section 16 
in. long by 6 in. I.D., an entrance section 
9 in. long by & in. [.D., and a 2-in. long 

section connecting the 
diam. tube A 
beginning of 


conical transition 
%-in. and 6 in coarse 
creen was placed at the 
the approach section to aid in providing 
1 uniform distribution of air throughout 
the secondary-air annulus. Velocity and 
temperature explorations of the secondary 
air at the exit from the approach sections 
showed no detectable nonuniform distribu 
tion The cyclone used in the system 
was not designed (18) to remove the 
small particles in the 2- to 10-« diam 
range with high efficiency 


Measurements were made of the flow 


rate of the primary air, total air, and 


liquid feed at the positions shown im 


ligure | Pressure and temperatures 
were also measured at points in the 
as indicated in the flow dia 


three 


ystem 


gram. In addition probes were 
at a number 
These 


included a probe used with a pneumatic 


used to obtain reading 
of sections in the drying tube 
thermometer, an impact tube used both 
for velocity measurements and as a 
liquid collector, and a third probe con 
taining a thermocouple covered with 
cotton to obtain wet-bulb t mperatures 
The pneumatic thermometer probe 
was used to obtain dry-bulb tempera 
tures and air humidities in the presence 
of wet liquid droplets. This instrument 
operated on the principle that by meas 
uring the pressure drop across a small 
orifice in the end of the probe tube 
and separately the rate of flow through 


this orifice, one could calculate the dry 
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bulb temperature of the air entering 
the probe. The rest of the instrument 
and its design and calibration are de- 
scribed elsewhere (9) 

The primary-air flow rate was 
atomizing 
Tem- 
iron- 


metered by using the 


nozzle as an air-flow meter. 
peratures were measured by 
constantan thermocouples. A series of 
holes was provided il mg the bottom 
An electro- 


moved from 


side of the drying section 
magnetic probe holder wa 
one hole to another, and was held 
snugly against the outer curved wall 
of the drying section by the electro- 
magnet. The probes were held in the 
probe holder so that measurements 
were always made along a diameter of 


the drying section with the radial 


lor any one 
crew in the 


position ot the probe hixer 
measurement by a set 

holder and its position given by a scale 
effects on the 


impact-tube and liquid-droplet-collector 


on the probe. Variou 


eadings were considered, such as those 


the viscosity, compressibility, 
ittack of the 


cau ed by 
turbulence, or angle of 


ur, and by the presence of solid or 


liquid particle in the ga tream. 
Wherever possible, errors due to those 
effects were minimized in the design 
and handling of the instruments. Er 


rors Of appreciable magnitude 
likely due only to the effects of tur- 
bulence and the presence of the solid 


error 


were 


particle In the first case, the 
probably did not exceed 8% and ex- 
cept at a few points, was considerably 
less than this, while in the second case 


the maximum error was about 2% 


Theory 

The effectivene of the jet spray 
high 
with their resultant 


dryer in producing unusually 


rate of drying 
short drying time, in ensuring a once 
through treatment for each drying par 
ticle, and in reducing the volume of the 
drying chamber is due to (a) the great 
increase in the surface area of the 
droplets per unit weight of feed which 
is brought about by the initial fine 
atomization; (b) the increase in the 
heat-transfer coefhcient to the droplets 
(and al the diffusion coefficient for 
the vapor from the droplet surface), 
which results from the fine atomiza 
tion; (c) the immediate availability of 
the heat for supplying the latent heat 
of evaporation in the hot atomizing air 
which surrounds the particles as they 
are formed; (d) the effective mixing 
of these particles with the hot primary 
air because of the high turbulence gen- 
erated by the primary air jet; (e) the 
through the 


ensured by 


controlled path of flow 


tubular drying chamber 


econdary air to 


ing sufhcient 
meet the entrainment demands of the 
primary-air jet, thus eliminating large 


| 
% 
vis 


back-mixing eddies, and preventing the 


return of sensitive-dried particles 
from the low temperature downstream 
high-temperature re 


Phe quantitative 


regions to the 
gions near the nozzle 


effects of some of these features will 
be indicated 
The conditions for producing fine 


atomization by injecting a liquid into 


a high-velocity gas stream are related 
liameter by the 
proposed by Nukiyama 
based on their 

experiments The 


to the mean droplet 
equatior and 
Tanasawa extensive 
atomization 
urface-mean diameter ot the 


(31) 


atomization 1s 


946 15 
d 
§97 1.000 - 
Tip; 


(1) 


volume 


produced in this type ot 


drop 
given by the equation 


For water at about room temperature 


when the ratio Q4/Q, is of the order 


of 10~4, the last term is negligible and 
this equation then reduces t 


16,400 
Dys (2) 


Equation (2) applies if the ratio ot 
air to water exceeds about 46 cu.it. ot 
air/Ib. water or with air at 
400° F., this is 2 Ib. air/Ib 


Equation (2) indicates that an air ve 
1.000 ft ec. 1 


about 


water 


locity of about nece 


sary to produce drops with a mean 
diameter of about l6u. An ait 


of 100 ft 


velocity 
would produce droplet 
The 
area per pound of liquid and 
coefficient, both in 


with a mean diameter ot 
surface 
the heat-transtet 
crease gre itly when the drop size 1 
less than about 20p 

The rate of heat transfer per pound 
tant 


of liquid dre plet at any in may 


be repre ented by 


q hA,dt (3) 


where A, is the surface area per pound 
This may be directly from 
the average drop ze, Dyg Ag 
quare feet is equal to 29,300/Dy,g. Ranz 
and Marshall (29, 30) 
that the 
mall! droplets 1 


204+ 06 Po 
k Bo 


cal ul ated 


have shown 


heat-transfer coefhcient to 


given by 


The rate of heat transfer per unit tem 
perature difference per pound of water 
q/at 


hA, 


10° Dygl p,\* 
bi 204 f 


hAg is given by 


maximum values po 


and 


Minimum 
sible tor hAg have been calculated tot 
the case 
ture ol 


where the average tempera 


the air film is 400° F These 


two values were found by assuming 


velocity of the air rela 


respectively, a 
tive to the droplets of zero and a ve 
locity ot ait relative to the droplets 


equal to the atomizing velocity 


quired to produce variou ean drop 
ize These minimum a mun 
values of hAy are shown in Figure 
the average dre ize lhe vreat 
increase in the rate of heat transte 


per unit temperature difference at the 
mall 
The rate of heat transter at the 

about four times that 


values of drop size is evidet 
mum velocity | 
at zero velocity at any drop size. The 
required to dry a 100-p 
least twenty time that re 


time 
will be at 
quired to dry a 20-p particle, and the 
drying time decreases 1 | 
creasing particle size be 
n of the dry 


The accurate calculaty 


ing time of the atomized particles re 


quires an integration which include 


the effect of the initial drop-size spe 
trum, variation in the drop diameter 
is drying progresse variation im the 
ur temperature a latent heat is ab 
orbed, variation in the ur velocity 
both radially and axially in the drying 

variation in the turbu 


chamber, and 


lence level The transport equation 


developed by others (7 were applied 
in this case and a schedule was pre 
pared for carrying out the calculation 
electronu hut these 


man computer 


omputations were not mace Related 
computation have been pre 


Starkman (32). To 


computer 


ented recently by 


determine the order of magnitude of 
the drying time, approximate « ileula 
thon have been made to imdicate a 


probable maximum ind minimum tome 


for the drying of a 20-~ mean drop 
ize 

The results are shown u 
The droplet diameter was con idered 
onstant until drying was complete, ane 
i minimum time was calculated using 
the values of AA, and of At correspond 
high ] 


ne to the velocities and high tem 


perature at the atomization 


| point ol 
The distance 


the droplets would tr: 
during the calculated drying time 
the velocity of the stream was cor 
at tt also indicated 
maximum value of the 
calculated — by using the 
values of hAg and of At which would 
occur at the outlet of the dryer where 
the drops travel at the same velocity a 

the ai 
The distance tra 


conditions wa 


the air and temperature 1s a 


minimum veled dur 
ing drying under these 
estimated by using a constant velocity 
of 100 ft./sec. through the dryer. The 


drving time based on these calculation 
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Fig. 2. Effect of drop size on rate of heat 


transfer per unit temperoture diflerence 


in the range trom 1 to 60 millises 


d tance trave ed by the L0-p 


lrops during drying ts trom 9 to 6 ft 


i tha 

The feed rate must be adjusted s« 
that the latent heat of evaporation 
ibsorb ifficient sensible heat trom the 
ind sece iry-ail treat to 


reduce thei temperature at the dryet 


exit to a low level where deterioration 


roduct very slow During 
the early part of the drying pro 


the water content of the droplet en 


ures that their temperature wall not 


rise above the wet-bullb temperature 


them om overheat 
ing After the moisture content ha 
been reduc ed be low 
level, the temperature ot 
will ind 
lull ter 
When thi 


reached, the dry-bulb 


ipproach that of the dry 
perature ot the i trean 


point im the «rye 


must be 
damage to the product. It 1 relatively 
dryer 


it iivantage Because of th tem 


perature control it is po ble to use a 


primary-air stream at unusually h gh 
temperatures without damaging heat 
ensitive material The power re 
quirement tor tl dryet likely t 


hape to reduce the powe was tried 
i ! d because tive mpl 
ition , rom the deposition of 
olid ithon the divergent sectior 
Phe reduction mm the e of the dry 
ing section r dryw ber con 
pared witl nventiona esigns i 
ver marked im the jet 94 y drver 
The lume of the dr chamber 1 
proportior il to the drying time and 
this has been reduced in the order of 
1/100 of that used in other pray dry 
No. 5) @ 233 


i 
585 
p 
he 
he somewhat larger tha it of other 
design nce a large amount of pri 
mary air is use at pre ures ol a lew 
pounds pe ! } A Venturi 
(4) 
(9 


ers. The volume of a spray dryer with uitable. In runs 3 and 7 the tip of 4 hr. of operation there was only one 
» contrifugal disk atomizer is reported the feed imjector was in a position spot at 17 in. from the nozzle where a 
to be in the range from 1.8 to 20 1 3/32 in. upstream trom the end of lump had grown. The tendency for the 
Ne u.ft./(lb.) Chr.) of evaporation (27) the nozzle, and severe deposition of feed to be irregular at times, due to 
In the Turbulaire spray dryer this is re- solids took place in the nozzle. The the erratic operation of the by-pass 


duced to 0.33 to 0.67. In the jet spray feed injector was then moved to 0.50 valve used to control the feed rate, ac 


dryer a further reduction was obtained in. upstream trom the end of the nozzle, counts for the depo ition of undried 
to 0.037 to 0.051 with an indication and deposition within the nozzle was material. Once a deposit starts it has 
. that operation at 0.018 may be satis eliminated a tendency to grow. A_ completely 
factory Results from the runs drying so steady feed is required for the succes 
dium-sulfate solution are tabulated in ful operation of this dryer. A drying 
Results lable 2. Run 17 lasted for 1% hr. and) tube with a larger diameter would 
Elyert (13) made twenty-two run was relatively satisfactory. In run 20 cause the control to be less critical 
with the jet spray dryer. Two of a heavy deposit occurred on the bottom Supplying both primary and secondary 
these were made for purposes of ad of the drying section between 17.5 and air from the same limited air supply, 
4 iustment only. In runs 3, 7, 17, 20, 20 in. downstream after 4 hr. of oper- and passing both through the same 
ind 22 the feed was 10% sodium sul ation. When the alignment of the heaters seriously restricted the control 
fate. In the rest of his runs the feed primary-air nozzle was changed after of operating condition 
was distilled water The runs with run 20, the amount of deposition de The particle-size distribution of the 
water served to indicate the primary creased considerably. Cake deposition dried product from runs 3, 7, and 17 
and secondary-air flow rates and tem on the walls of the drying section in was measured by Hilvety (16). The 
peratures which were most likely to be run 22 was nearly eliminated and after air and solid particles from the drying 


0.04 © 3 INCHES FROM NOZZLE 
= ro-« @ 6 INCHES FROM NOZZLE 4 =30 
© 3 INCHES FROM NOZZLE 
23 INCHES FROM NOZZLE z 
0.03} @ 6 INCHES FROM NOZZLE 


° 
/ 
$ 
WATER COLLECTED, 
3 


2 a = = 0 
2 3 

3 
r, INCHES 

Fig. 4. Radial distribution of humidity 3, 6, and 23 in. from nozzle exit Fig. 5. Radial distribution of liquid-water concentration 3 and 6 in 


from nozzle exit 


Teble 1.—tstimated Eveperation Time for 20 Micron Drops Teble 2.—(Continved)—Sprey Drying 10% Sedium Sulfete Selution * 
Minimum Manmum Outlet clr temperotures 
Outonce Distance 

inlet air Outlet ov lime 620 ft. /s0c Time 100 ft. 
millieee millisoc 3 275 270 16 112 3.770 
1 000 206 080 62 62 posed 
#600 204 125 103 56 56 200 4 
; 700 202 1.21 s4 b 189 
; 600 2700 7? 145 5) 197 

400 193 295 2.42 46 
00 165 434 356 44 a4 = 
290 sar 465 “ 44 245 108 108 3.380 
200 "1 806 “s 4s 30 240 109 3.290 
d 28 245 12 109 3.290 


Duration of run 17, 1 he. 35 min, run 20, 4 br. 35 min, run 22, 4 be 

Table 2.—Sprey Drying 10% Sedium Sulfate Solution * 
* Dota by O. J. Elgert (13 
Temperature 


Promary Weoter 
vaper Pri d 
fun evaporated mary Secondory Table ing Cond fer Fine! Runs 
No th ow ow 
225 Tote! oir flow rote 1,266 ib. > * 11) 
? 16.0 Primary-o flow rate 19) * 16 
178 6.74 737 33 303 flow rate 1075 
200 208 666 235 444 228 
b 202 6.70 23.5 452 27 cutee Cow cate we 
‘ 200 eve 215 277 Primary air temperature upstream of nozzle 47s 19 
201 66) 2720 225 nottle throat (colevlated) * 22 
220 723 Secondary oir temperature 283 32) 
b 718 610 30.3 
' 
163 74 797 2 a3 320 Primary air velocity throat 653 ft. / sec 
183 748 800 ws 320 Seondory velocity 29 * 1.38) 
Volume ‘swrface meon drop suse 20 
Duration of run 17, 35 min, run 20, 4 hr, 35 mins run 22, 4 he (not measured) 
* Dota by O. J. (19 Entering humidity 0004 tb. water ‘Ib. dry 
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section were allowed to flow through 


a box with both ends open. The ends 
were then closed suddenly and a sam- 
ple of the dried particles suspended in 
air was trapped in the box. The box 
was set aside and the particles settled 
on a glass microscope slide on the bot- 
tom of the box. This slide had been 
covered until the ends of the box were 
losed and the cover was then with 
drawr The  volume-surface-mean 
diameters were determined from the 
number-size relation obtained by 
counting under a microscope. These 
were 4.95, 4.78, and 4 thu for the 
three runs with nozzle velocities of 
590, 605, and 717 ft. /se« respectively 
The mean deviation o from each mean 
liameter was 1.28, 1.45 and 1.50 re 


spectively 


( 


Based on the early runs by Elgert 
a ingle combination of operating con 
dition vas chosen and repeated runs 
extending over x da were made by 
Coldren (&) under these conditions 
Distilled water was used as feed. These 
runs did not test the effectiveness of 
the apparatus as a spray dryer. Their 
function was to permit measurements 
within the drying chamber to follow 
the cha tak ne place ww thi 


tion These me urements were made 


it six cr ections of the 62-in. long 
drying chamber, 3 6, 13, 18, and 
23 downstrean t end oft 


the primary-air nozzle, each along a 


vertical radius from the ax to the 
hottom of the duct \ few measure 
ment vere made above the ax! 


me of these were symmetrical with 
the measurements made below the axis 
ind some were not Phe dynami pres 
sure (with the impact tube), the dry 
bulb temperature (with the pneumati 
thermometer or a thermocouple probe ) 
the wet-bulb temperature (with the 
co overes thermocouple ) the 
liquid-water concentration (with the 


collection tube), and the water-vapor 


concentration (with the pneumati 
thermometer or from wet- and dry 
bulb tes peratures) were mea ured 


The operating condition for these 
final runs are shown in Table 3. The 
ratio of weight of secondary air to 
weight of primary air was 5.65. Small 
negative impact pressure were ob 
erve it 3 and 6 in. in the region 
nearer the wall and outside the jet of 
primary air. This may indicate that 
i! gher ratio of econdary to primary 
air would be needed to satisfy the en 
trainment demand of the primary-air 
jet and completely avoid recycling 
within the drying chamber Pypical 
profiles of temperature are shown in 
Figure 3 at 3, 6, and 23 in. The tem- 
perature from the pneumatic ther 
mometer, and from the cotton-covered 


thermocouple probe are shown to 


Dry Bulb 00 4 Pneumatic Thermometer 
Wet Bulb Cotton-covered Therrnometer 


280}-— 


T 


Temperature , °F 


INCHES 


o-™~ 23 inches from nozzie 


Fig. 3. Radial distribution of temperature 3 in. from 


Radial distribution of temperature 6 in. from 


Radial distribution of temperature 23 in. from 


gether with line ndicating the prob The measut 
ible wet ind dry-bulb tet perature were mac 
The error in dry-bulb temperatures | tions of the d 
not more than 30°] ind |) bably not ng cor plete 
more than 15°] rl ipparentl the fluxe 
the first time that dry-bulb temper vary vill ra 
ature uch a these have beet termined hie 
measured in the presence of a wet each sectior 
mist Im the primary-ai et and n lor t entun 
the presence ol the wet ad opiet the vap | 
pneumatic thermometer was used t ind latent 
easure the dry-bulb temperatu Out urve 
ide this region in the secondary-a quantit 
tream the cotton-covered thern Thee 
couple was dry and measured the dry curve to anotl 
bulb temperature The wet-bulb tem were con 
perature was measure hy the cottor ment 1} 
covered thermocouple in the regior vimetrical 
where water droplets were present t 


keep it thoroughly wet The wet-bulb 


temperature of the s¢ ndary air wa 
calculated from its dry-bulb temper number 
ature and the inlet hu lity of O.004 built an tester 
lb. water /Ib. of diy r. The sharp in ucecessful ce 
crease in the temperature measured | of these earlier 
the cotton-covered thermocouple as it that case 
moved awa from the ix! Wil Value 
ensitive indication of the boundary o feature f the 
the region contait yw water at plet earhet ! 
This is shown in Figure 3. The more maticall | 
gradual increase ement dit 
at 23 in. downstream was not definitel porizer (10 
indicative of tl hboundar i! not es ration 
explained Phe hur t the oke ae 
was also measured | the pneumatr The chiet diff 
thermometer in the presence f the was the exce 
water droplet The radial distribution on the wa 
of humidity at 3, 6, and 23 VI downstream fr 
in Figure Liquid-water concentra ection ther 
tior determined by the collection fliculty | 
probe are hown in Figure 5 and tive it 
6 No water was collected | the vith the work 
probe at 23 in tomuzation « 
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CYCLONE 
GAS 


Fig. 6 


burner. His results indicated that such 


deposition could be eliminated or 


minimized if the diffuser section is 
haped 
hown at B was built 


Prosche (28) 


bell or trumpet 
lhe design 
and tested by using 


sodium-sulfate olution Llowever, 


flow eparation (20) occurred in 
the bell 


deposition again occurred on all of 
these surface Ihe results of the ex 


haped diffuser section, and 


periments with free jets (33) and with 
a jet in a duct (3) made it clear that 
the problem of deposition could not be 
hape of the 
It would be 


upply air for entrain 


solved by changing the 

downstream section alone 
necessary to 
ment by the high-velocity jet in order 
to prevent air from being sucked back 
along the wall from positions further 
downstream. It is this eddy induced by 
the high-velocity jet which carries the 
partially dried particles back and de 
posit them on all surface 
The next design hown at C, pro 


vided for upplying entrainment 
air from an annular duct or a plenum 


operated 


chamber Thi cle ivtt Wa 
When the 


amount of air to meet the entrainment 


also by Prosche proper 
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D 


Early jet spray dryer designs 


demand wa upplied, deposition of 
the wet product around the nozzle was 
eliminated. However, deposition still 
occurred further downstream in the 
drying section. The air for entrain 
ment in this design was supplied en 
tirely by the pumping action of the jet 
itself, and it was felt that the inability 
to control the amount and temperature 
of the secondary-air stream contributed 
to the unsuccessful operatior 

In design LD) a blower and heater 
were incorporated in the secondary-air 
line which conducted the recycled ais 
from the cyclone rhis provided an 
independent control of the amount and 
temperature of the  secondary-air 
tream. Design D was operated (12) 
with several rates of recycled air and 
the results 


were not satisfactory All previou 


howed improvement but 


forms of deposition of wet product 
could be prevented by increasing the 


recy¢ le rates, however at depo it now 
formed everal inches downstream 
from the annular recycled-air en- 


trance. This was apparently due to 
the undesirable air-circulation patterns 
et up by bringing the recycled air in 


it right angles to the = primary-air 


stream 


It 


completely 
secondary-air streams would be needed 
and that 


parallel-flow 


these 


thus became evident that 
separate primary- and 
enter in a 
arrangement 


should 
concentric 


with as uniform a velocity distribution 


prior to the mixing of the two streams 


is was possible 
established, the present suc- 


learly 


With these principles 


cessful design of dryer was built and 


operated. 
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PLUTONIUM 
SEPARATION 
= FROM 

URANIUM 


Fig. 1. Schematic flow sheet for magnesium extraction of plutonium 


A high-temperature extraction process for the separation peratures up to 1,150°C. must be 
of plutonium from nuclear reactor core and blanket ma- used, that is, process lines trom the ex 
terials is described and data are presented. Molten mag- traction equipment 
nesium, which is immiscible with molten uranium, may be At the er temperatures (Cup to 
used to extract plutonium from uranium. Plutonium dis- 700" C.) there are available results of 
tributes between magnesium and uranium or the lower considerable industrial experience on 
melting uranium alloys such as uranium chromium and materials ¢ truction (4, 5). Un 
uranium iron with a distribution coefficient of about 2 der these condit Cor y used 
(weight basis) in favor of the magnesium. The plutonium mater tf construction are Cast irom 
may be separated from the magnesium by volatilization low-carbon steels (such a A..F. 1010 
of the magnesium. Auxiliary operations such as molten- ind 1020 h-chromium steels (such 
metal transfer, phase separation, and sampling are also as type ind 
graptiite he high chrome tee ave 


discussed. 


Irvin O. Winsch and J] Argonne National Loboratory oh 
um, the chrome-nickt tain 


Leslie Burris, Jr Lemont, Illinois | ttacked by | 


promising high-temperature proc 1,000 o 1400° Magnesium i (an 18-8 ohnum-stabilized stainle 
ess for separation of plutonium Oluble in uranium to the extent of ha en wal service in low-tet 


from nuclear reactor re and blanket only 0.004 wrt, ¢ at 1,150° ¢ perature application (-~700° ©.) 
materials is the extraction of pluton Phe refractory metals—tanta ti 
ium from the melted materials with ef Construction tit tes b 
molten un proce wa as denun ind chromuu ire reports 
formidable problem exists for the 
first described by Lawroski (/]) and ‘ have od re tance to attack by 1 
magnesium extraction proce in re 
Motta >, and the purpose of thi up about BOO” ¢ M 
paper is to report subsequent work at hecke it ! 
ch mt me wo kind ) ma 
Argonne National Laboratory, which tantalum up to 1.150° C. and no attacl 
4 wi i ‘ if 
has brought it into a pilot plant tage : was ¢ ent visuall n either case 
of deve opment The prin Ipies of the the in con i! 


roc hnematn 
heet shown in Figure 1 In ignesium system. A tem al lting 
essence the proce cor ts of extrac contain molten mannesium (5. 6) tut nt u mntitative ita have 
tion of plutonium trom molten uran foe bheryllha, ca i 
ium into molten magnesium and sub . . t , ind reoma are al 
ng the molten uranium-magnesium 
sequent distillation of the magnesium Po helieved to be resistant to attack. Most 
away from the extracted pluton hes — taining compoun 
Several physical property f the and silicate re at 
constituent metal ire important in MOLTEN MAGNESIUM tacked | iid magnesium at this low 
this proce Melting- and boiling In several proce ituations, that temperature 
point data are pivet n Table 1 A ul ndenset ind 1 igre i! tthe ! ition ivailable 
phase diagram of the uranium-mag torage vessel moltet magnesium on attach que iwnesium at tem 
nesium systen wnin kigure 2 (3 must be contained at temperature peratures a e 850° ¢ Intergranular 
4) indicates that uranium oluble nly slightly above the melting point itta ter hecome evere above 
in magnesium to the extent of about In other tuatior however, material t} temperature nd if temperature 


0.1 to 0.2 wt. % at temperatures of compatible wit magnesium at tet atyor f t. corrosion by mas 


Magnesium extraction process for 
ews 
Bare 
to air oxidation on the extervor Ke 
nesium; however, experine il appa 
rat tructed i tvpe-34 tainle 
‘ 
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transfer is particularly severe. Tanta 


lum, however, has shown good resi 


The 


have not been chee ked 


tance other refractory metal 
Graphite also 
is resistant to attack, although, if of 
low porosity, it may be penetrated by 
Magnesia and magnesium 
(10% 


readily penetrated by mag 


maynesium 
fluorice bonded 
are 


magnesia 


nesium High-purity recrystallized 
alumina ha hown good resistance up 
to 1,150" ¢ however, blackening ot 


the alumina occurs near the surtace 


vidence of reaction or gradual 
re 


action zone extended a depth of 2 mils 


ind is ¢ 
penetration by magnesium 


into the alumina after 3 day 


at 1,150" ¢ and 4 mil 


expo ure 


exposure 


after 6 day 


MOLTEN URANIUM-MAGNESIUM SYSTEM 


fo date, only three material how 
re tance to attack by th ystem 
(temperature 1,150° C.); high-pur 


ity recrystallized 


Of these, the most sati 

olubility 
of tantalum in uranium is about 0.3 
wt, % at 1,150° ¢ failure of tantalum 


lumina, graphite, 
and tantalum 


factory 1 alumina \ the 


e 


Table 1.—Melting and Boiling Points of 
Metals in Magnesium Extraction Process 


Melting Boiling 
Metal point, C point, C 
Magnesium 650 1,106 
Uranium 1,133 —~3,900 
Plutonium 660 3,240 
would ultimately occur \ drawback 


to the use of graphite is that reaction 


uranium carbide begins to be 


temperature. All 


to pive 
appreciable at thi 
these 
interest that on 


materials are wet It may be ot 
cooling, a thin layer 
of magnesium is present between the 
uranium phase and the crucible walls 
It is not known whether or not thi 


barrier 1 whether it 


protective or 
even exists when the phases are molten 
formed as a result of the 


solidification and shrinkage of the 
uranium 

Corrosion conditions are made less 
severe by the use of a low-melting 
such as the uranium 
chromium eutectic melting at 860° ¢ 


No corrosion of tantalum by this uran 


alloy of uranium 


ium alloy-magnesium system at 
900° C. ha 


of uranium and graphite ts 


been evident The reaction 
also greatly 
diminished 

Materials compatible with magne 
sium and the magnesium-uranium sys 


tem are summarized in Table 2 


Table 2.—Materials Suitable for Containing Molten Magnesium and the 


System 


Molten Magnesi 


Molten magnesium 


Molten magnesium 


Molten magnesium-uranium 


up to 800° C 950° to 1,150° C. or Mg-U alloy systems 

Metals 

Cast iron Tantalum Tantalum 

low-carbon steels Possibly titanium, tungsten, 

High-chrome steels molybdenum, chromium, and 

Tantalum, tungsten niobium) 

Titanium, molybdenum 

Chromium, niobium 
Refractories 

Graphite, alumina Graphite Graphite 

Magnesia, silicon carbide Alumina Alumina 


Beryllia, calcia 
Urania, thoria 


Zirconia 


PLUTONIUM EXTRACTION 


The distribution coefficient of plu 
molten uranium and 
1,150° C. is about 0.2 


plutonium in 


tonium between 
maynesium at 

mole fraction of mag 
nesium per mole fraction of plutonium 
in uranium. This is equivalent to an 
extraction coefficient of about 2 on a 
The distribution coeff 


extraction 


weight bast 
cient in laboratory single 
has remained constant at this value for 
initial plutonium concentrations of up 
to l wt. % 


concentration range of interest Thi 


in uranium, which is the 


distribution coefficient also holds for 
extraction of plutonium from a ura 
nium-5-wt.-%-chromium alloy 

In static laboratory experiments the 
distribution was ap- 
6 hr 


liowever, if the 


equilibrium 


proached very slowly, as long a 


being required 


pha es are agitated by mechanical or 


inductive mixing equilibrium i 


achieved in a relatively short time, 4% 
hr. or le Agitation of the phases 


therefore is regarded as essential 


The solubility of uranium in mag 
0 16 wt at 


nesium 1 about 


1,150” ¢ The 


company ing the 


amount of uranium at 
plutonium will be ce 
pendent on the extraction cheme em 


ployed ior exan ple, m ple mult ple 
batch or continuou 


traction. The effect of variou 


countercurrent ex 
extrat 
tion schemes on product purity and 
magnesium given in 


lable 3 


requirement 


If plutonium 1 extracted from 
molten uranium, the operating tet 
perature must be arour d 1,150 to 
1.2007 ¢ Since magnesium boils at 


1106” ¢ the extraction must be car 


ried out under | to 2 atm. pressure 


To dispense with a pressure operation 


and also to reduce attack on contaimer 
materials, one may add chromium to 
the uranium to reduce the melting 
point. The chromium-uranium eutectic 
composition (5-wt % chromium 
which has a melting point of ~S60° ¢ 
is generally used 

While advantageou in lowering 
oper iting temper iture the use ot a 


uranium-allovine element is disadvan 


tageous in that it provides an addi 


tional contaminant of the plutonium 


Table 3.—Comparison of Various Magnesium Extraction Schemes 


Bases: About 95% recovery of plutonium from 10 kg. of uranium 


Solubility of uranium in magnesium 
Equal weight extractions 


Scheme 


Simple multiple batch 
Countercurrent batch 


Continveus countercurrent 


4 
Plutonium distribution coefficient (mole fraction basis 0.2 
0.16 wt. % 
Total wt. of 
magnesium 
Number of required, Pu recovery Product 
extractions kg % purity, % 
4 40 98 60 
4 10 97 85 
3 stages 10 95 85 
40 95 60 


Sohxlet 
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Fig 4. Smallscale batch extraction unit 


he system uranium magnesium 


Cooling Solenoid 


Thermocouple = 


Aluminum Gaskets — 
Copper Moid { 
Type 347 S.S 


ye 
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F 
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Fig. 5. Schematic flow diagram of five-kilogram scale magnesium extraction wu: Fig. 7. Hood for pilot plant scale magnesium 


Unit is installed in large resistance furnace extraction uni 
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phases are mixed for % hr. in an ium compounds were formed. Further 


eine alumina-coated graphite crucible by a information on this point is being ob- 
reciprocating tantalum agitator. Sepa- tained 
= ration of the phases is accomplished It is noteworthy that spread of plu- 
CONDENSER by solidifying the uranium tonium activity through equipment has 
* pouring off the magnesium phase been very slight. In those instances 
Four successive %-hr. batch mag- where a spill occurred as a result of 
nesium extractions were made of a_ crucible breakage, there has been vir 
|) 500-g. charge of a uranium-chromium tually no contamination of the surface 
SS alloy (5-wt.-%-chromium) which ini onto which the active metal poured. 
tially contained 1 wt. % plutonium. Little clean-up beyond removal of the 
Fig. 8. Magnesium vapor trop Between 300 and 400 g. of magnesium — spilled materials was required. 
was used for each contact. Slightly To provide experience in the han- 


more than 85% of the plutonium was dling of molten magnesium and ura- 
extracted in the magnesium phases nium phases, a larger semiworks-scale 


product. The lubility of chromium (Table 4) The over-all plutonium extraction unit, capable of handling 


in magnesium has been reported a 


material balance was 96% 5 ke. ¢: agnesi ‘ 
0.008 wt. %. Magnesium extraction 7 shang . 5 kg. each of the magnesium and 
5 > pte In these extractions the mole frac uranium phases, has been constructed. 
of a uranium-5-%-chromium alloy at 
on ‘ tion ratio of plutonium in the mag The system includes an extraction 
150° C, have resulted in chromium 
. : nesium phase to that in the uranium _ vessel, charge vessel, and receivers for 
concentrations of about 0.02 wt. % in wes 
phase decreased from 0.185 to 0.046. the separated uranium and magnesium 
magnesium, On the basis of this value . , me 
Failure to achieve a distribution ratio phase (See Figures 5, 6, and 7.) 
the plutonium product from simple 
of 0.2 may be due to several causes, The entire unit is positioned within 
batch extractions would run about 
, for instance, (1) equilibrium was not a 20-kw. resistance furnace capable of 
wt. % chromium 
ichieved, or (2) inextractible pluton maintaining temperature of about 
From the standpoint of product 
purity and magnesium economy, it 
would be advantageous to use a coun 
an tercurrent extraction cheme; how — 
ever, the present state of development Table 4.—Successive Batch Extractions of Plutonium with Magnesium 
is such that simple batch extraction i Uranium alloy: 5-wt. % chromium, 1-wt. % plutonium 
t itself a considerable challenge, and to Charge: 500 g. of alloy, 5.17 g. of plutonium 
date only this scheme has been investi Extraction time: Ys hr. for each extraction 
vated Plutonium in extract 
a Extraction Wt. of Mg % of Available Mole fraction 
in 
’ PERFORMANCE ! 347 2.91 56.5 0.185 
2 324 0.86 38.5 0.095 
: A small-scale batch extraction unit 3 399 0.45 32.2 0.059 
i (Figures 3 and 4) was constructed in 4 355 0.18 19.0 0.046 
order to make successive extractions _ 
of a uranium-—1-wt.-% -plutonium-5-wt.- Total 4.40 
Z-chromium alloy The capacity of * Mole fraction of plutonium in magnesium phase to that in uranium phase. At equilibrium 
this unit is 4% kg. for each of the mag the ratio should be 0.21. 
nesium and uranium phases The 


Fig. 9. Magnesium distillation unit. 
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1,000° C. About 5 hr 

heat to 1,000°C. and approximately 

10 hr. to cool to room temperature 
The transferred from 


vessel to vessel by 


is required to 


phases are 
means Ol pressure 


and vacuum There are pressure 


extrac 
and 


equalizing lines between the 


tion vessel and the magnesium 


uranium receivers to prevent material 


vessel. All 


transterring to the wrong 


transfer lines are fabricated of tanta- 
lum and outside the vessel are clad 
with stainless steel to prevent oxida 


tion of the tantalum 
mechanically 
rotating at O0U rev 


The phases are 
tantalum 
The 
stirrer packing gland, located outside 


mixed with a 


stirrer min 
the furnace, is water cooled 

involves 
with the 
ium and uranium charges; de 


The operational sequence 


loading the charge vessel 
mayne 
gassing at 400° C. witi: a mechanical 
pump, after 
atmosphere is maintained in the equip 


1,000° ¢ 


vacuum which an argon 
transier- 


and 


ment ; heating to 


ring the molten magnesium 
uranium-alloy phases to the extraction 
mixing 
finally 


indi 


vessel by means of 
the pha es for “% hr 


pressure 
and 
transferring each phase to an 
vidual receiver 
Initial experience with this unit has 
been gratifying. Under a_ pressure 
differential of 5 Ib mag 
nesium and 18 for uranium, the phases 
without difh 


sq.in. tor 


transter in a tew second 
culty 
heel 


extraction 


In initial runs the remaining 


and vessel 
of the transfer lines 


this 


in the charge 
froze to the tip 
prevented the removal of 


To prevent this occurrence, 


and 
crucible 


a screw mechanism was incorporated 


into the bottom flanges of these vessels 


lowering and 


means ot 


to provide a 


Fig. 10. Schematic flow diagram of magnesium distillation unit 
with sodium-cooled condenser 


Cairod 
Heoter 


Coia Trap 


No Refius« 
Condenser 


Sodium-Coolea He 


Condenser 


Pressure 


T. C. wells 


Induction 
oter 


raising the crucible within the vessel 
Difficulty ha 
complete plugging of the 


been experienced with 
partial 
due to magne- 


small 


vacuum-pressure lines 
condensation is being 
remedied by the use of 
traps within the 
maintained at a temperature somewhat 


sium 
vapor 
furnace, which are 
below the freezing point of magnesi 
(See Figure 8.) Any 
diffusing into these 
On di 

will heat t 


the magnesium melting point, and any 


by air cooling 
magnesium vapor 
solidified 
of cooling, the trap 


lines is ontinuance 


ibove 


condensed ium will drain or 


may be blown back to the vessel 


Removing the ingots and heels fron 
the graphite crucibles is also difficult 
It is 
peratures used the liquid magnesium 


apparent that at the high tem 


penetrates the porou walls of the 


graphite. “Graphitite” crucible 


ite treated to provide a relatively not 


porous surface, have been ordered and 
will be tested 
In this equipment an imperfect 


ted 


the pha 
The quantity of uranium used is such 


that the interface is below tl mag 
nesium 


separation ol 


consequently, a 


clean magnesium product is obtained 


transfer line 


but any magnesium remaining in the 


extraction vessel i 
In practice, this may not 


little plutonium would be 


transferred with 
the uranium 
be eTrious a 
final raffinate 
heel 


sideration 1s also being 


uranium 
llowever con 


present in the 
and magnesium 
given to i 


eparation ve el 


a pha 
Data will be forthcoming on 
batch 


chromium-uranium 


corporating 
ucce 
plutonium 


sive extraction ot 


alloy containing 
up to l-wt. % plutonium 
In this first 


extraction unit to be 


relativel iarge scale 


built and testes 


Vacuum 


Avsoiute 
Pressure 
Goges 


vocuum 


Pressure 


Fig 
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molten 


phases have not proved to be difficult 
Bolder desigt of extraction 


being developed on the 


new 


experience obtained with 


this unit 


The object of the magnesium-distil 


lation tudic was to develop equip 


ment for demonstrating distillation of 


magnesium and its condensation and 


collection as a liquid, since in proce 


use it will be most convenient to 
handle the magnesium im the liquid 
tate 

In order to reduce attack of molten 
magnesium on tabrication material 
the magnesium distillation is conducted 
under reduced pressure, the tempera 
ture elected being 72 ( corre 


sponding to a magnesium vapor pre 


ure of 10 mn , condensing tem 
perature of ~ORU™ ¢ intermediate be 
tween the freezing point and the tem 
perature of distillation, gives reason 
ible temperature differences for prac 
tical operator 

Fairly uccessful operation was 


achieved with the unit shown wm big 


ure 9, in which the still pot and re 
res tance ele 
heated 


induction 


it ited by 
ment ind the condenser wa 
inductively by an &80-turn 
coil from a 15-kw. motor-generator 
used, as 


unit. An induction coil wa 


it provide i method of removal of 
the heat of condensation by radiation 


to the coil and surrounding 


11. Magnesium distillation unit with sodium 
cooled condenser 
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This unit was fabricated of type-347 
stainless steel. Although this material 
is attacked by magnesium, it was used 
because of its resistance to air oxida- 
tion; however, attack by magnesium 
was apparently very slight. Graphite 
crucibles were used in the receiver and 
till pot, and mild steel gaskets were 
used between the flanges to provide a 


vacuum-tight unit. 

The major difficulty with this unit 
was that large temperature gradient 
existed along the condenser. While it 
may have been possible to obtain a 
uniform temperature along the con 
denser by adjustment of spacing be 
tween coil turns, this was considered 
an unsatisfactory approach, Resistance 
heating was tried, but this was unsati 
factory because it was not po ible to 
remove the latent heat of the con 
densing magnesium and so the con 
denser temperature would rise to that 
of the still pot. Consequently, it was 
decided to jacket the condenser and 
employ liquid sodium as a_ coolant 
Iwo alternative cooling methods are 
possible: one is to circulate liquid 
odium through the jacket and remove 
the heat of conder ition in in external 
heat exchanger the other to 
a static sodium system in which the 
pressure is adjusted to give a sodium 
boiling point of 670° to 680° C., which 
is about 60 mm. He. Heat of con 
densation boils the sodium, which is 
condensed in an air-cooled reflux con 
denser, (See Figures 10 and 11.) An 
induction coil ts used to heat the 
sodium to 670° C. and to maintain it 
at this temperature. Close control of 
power input, whether from the indvec 


Air 
In 


Thermocouple 


tion coil or condensing magnesium, is 
not required as only the rate of sodium 
vaporization is affected. The static 
sodium system is also much simpler 
than a flowing system since it elimi- 
nates the need of a pump and compli- 
cated heat exchanger, 

Performance of the sodium-cooled 
unit has been excellent in the four cold 
runs and one active run made. About 
2 kg. of magnesium was distilled in 
each run. Temperatures along the 
condenser varied by only 10° or less, 
and the temperature of the condenser 
could be maintained at 670° to 680° C 
with no difficulty 

One active run, involving 1,600 g 
of magnesium and 3 g. of plutonium, 
has been made. Baffles were used in 
the still pot, as previous work showed 
them to be necessary to reduce plu 
tonium entrainment to about 0.01%. 
For easy ‘recovery of the plutonium, 
care was taken to prevent the still pot 
from running dry. This was done by 
fixing the still-pot thermocouple well 
about ™% in. above the bottom of the 
crucible, so that the thermocouple tem- 
perature would rise when the liquid 
level dropped below the thermocouple 
tip A still pot heel of 300 g. of mag- 
nesium resulted. The distillate ap- 
peared very clean and contained 0.5 
mg. of plutonium, which resulted in a 
decontamination factor of 6 * 10° or 
6,000 for the distilled magnesium 


AUXILIARY COMPONENTS 

Successful application of magnesium 
extraction requires development of 
everal auxiliary-equipment compo 


nents, including valve liquid-level 


|| Magnesium 
In 


Solidified 
Magnesium 


Cooling 
_~ Jacket 


Air 
Out 
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Out 


Fig. 12. Magnesium freeze valve 
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indicators, samplers, and perhaps 
pumps. Development and testing of 
these items is in an early stage. A 
simple freeze valve of the type shown 
in Figure 12 has worked successfully 

The sampling technique envisaged 
for the future is the use of a Vycor 
or graphite tube which will be lowered 
through a pressure seal under argon 
pressure until the proper level is 
reached, when the tube will be put 
under vacuum and the sample with- 
drawn. This technique is used in 
sampling molten uranium and steel at 
much higher temperatures. 


Summary 

The principles of a magnesium 
extraction process have been de 
scribed. Considerable work re 


mains in the development of a com 
plete system of remotely operable 


equipment. Principal problems are 
those of materials of construction and 
materials handling One of the 


problems which will receive consider 
able emphasis in future work is the 
handling of the concentrated pluton- 
ium product. Quantitative transfer of 
the plutonium from a _ concentrated 
magnesium solution back into a ura 
nium system must be demonstrated 
Although not all the problems have 
been solved, the process is considered 
a promising method for recovering 
plutonium in metal form directly from 
reactor fuel and blanket materials 
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VAPOR FLOW, MOLS PER HOUR 


Tray requirements for most multicomponent distillation 


be determined rigorously only by stepwise 


tray-to-tray calculations up from the bottom and down 
from the top. Tray-to-tray calculations are tedious, and 
trial-and-error matching at the feed tray is difficult and 
time-consuming. A method is here presented that minimizes 
the tray-to-tray calculations and avoids the matching prob- 


equations are also presented for approxi- 


mating the splits of materials other than the key com- 


) ge requirements are determined by plit between the overhead and bot 
a modificati of an appr mate toms product Hie the key plit de 
method described earlier (3 As in pends only on their relative volatilitic 
original method, the multicomponent on each tray an n the amounts of 
ystem is reduced t an equivalent the combined key n the liquid and 
binary, but the approximations of the ipor strean hus, an exact solu 
original method are eliminated Vn tion can be btained | treating a 
wers obtained by the two methods are multicomponent system as a binary of 
usually close, but they may differ ap the keys, pr ded that the amounts of 
preciably when the feed stock contains the key n the ipor and liquid 
large at nt iterial with vola trean ind_d their relative latilitie 
tilities close to t e ot the key par on each tray in be established 
ticularly if the reflux ratio is near the Because vapor and liquid rates are 
minimum related by material balances, establish 
n ne est hes the other. How 
Basis for Tray Calculations vapor rate hange in a typical tower 
Most distillations are characterized ' ‘lustrated in Figure 1. The rate 
by the way that two “key” material of the mponents lighter than the 
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cannot exceed the amount obtained by 
subtracting from the total vapor the 
flow rates for the lighter 
component as calculated from Jenny 


lighter 


limuting 
equation The component 
may dip below these limiting flow rate 
near the feed tray, but the dips are 
more than offset by the heavy compo 
nents that cause them. Parallel argu 


ments apply to the stripping section 
The present method first establishe 


the limiting flows for the combined 


keys.* The operating lines calculated 


from these flow rates are limiting 


* To avoid trial-and-error calculations, Jenny 
made the simplifying assumptions that d// for 
the heavy key in the rectifying section and 
b/yv' for the light key in the stripping section 
are small relative to unity. Because the in- 
accuracy resulting from his assumptions is 
negligible, his simplifications hove been re- 
tained. However, the exact equations could be 
used if desired. 


below which no operating line 
The operating lines for the 


lines, 
can fall 
trays in the intermediate zones of the 
rectifying and stripping sections ap- 
proach the limiting lines. Tray-to-tray 


calculations are made to determine 
operating lines for individual trays at 
tower and 


T hese 


calculations are continued in each zone 


the top and bottom of the 
on both sides of the feed inlet 


until an operating line approaches the 


limiting line as closely as is desired 


Procedure 


In many tracthonation proble m the 


molal overtlow ol tray to 


tray im the rectifying section are con 


tant, the same is true of the stripping 


ection, and relative volatilitic are 
constant, The 


of such problem 


procedure for solution 


follow 


1. Assume a reflux ratio and calculate 


the moles of liquid and vapor flowing in 
the two sections of the tower 


’ Caleulate the limiting flow rates for 


the components lighter and heavier thar 
the kevs*® by the following modification 
ol lenny equation 
(a). tor each component im th 
rectilyitw ectron 
/ l+d 
“ “ 


(hb). for each heavier component u 


the tripping section 


Determine the limiting flows of the 
key 


culated in 


ittracting the flow rate cal 
tep (2) from the total liquid 


ipor tle rate to obtain 


1 Construct a MeCabe-Thiele diagram 
(5) for the key Draw the limiting 
with slopes of and 
/ y. but do net tep off the tra 
retin 


the | of the operating 


line for the feed tray and the tray above 


* Key components are the components which 
define the separation. As discussed previously 
3) “effective keys” are used when other mate 
rials have volatilities close to those of the 
actual keys. Effective keys ore obtained by 
plotting the db ratios for the key components 
against a on log paper (rather than semilog 
paper, as recommended earlier), drawing oa 
straight line through the points and reading 
the db ratios for the other components. (The 
splits so obtained are very close to the true 
splits for sharp separations, and are less close 
for sloppy separations (3). Wt is the authors 
practice to include in the effective light key 
lighter components whose d/b ratios are less 
than 10 (d b 


heavy key heavier components whose d b 


Distributed 


and to include in the effective 


ratios are greater than 0.1(d/b),, 
components are included in the effective light 
key if their d/b ratios are greater than 1, in 
the effective heavy key if their d/b ratios are 
less than | 


244 e 


to determine whether the operating lines 
for the trays near the feed will deviate 
significantly from the limiting operating 
line The operating lines for these trays 
will not hie 
defined by 


above lines having slopes 


+ 


tor the feed tray, and 


+ 


tor the tra above the feed 
In most case these lines are close enough 
to the lines that 


their use would have only a slight effect 


limiting operating 
on tray requirement In such case m 
adjustment it the feed tray are war 
ranted, and the next three steps may he 
omitted 


6. Determine the compositior of the 
ipor from the feed tray and the liquid 
trom the tray above if adjustments at the 
food tray are required \ssume tempera 
ture for these tray calculate the com 
position chect them hy i dew 
nt calculation on the feed-tra apor 
ud bubble-pomt calenlaty on the 


trom the tray abovwe 
lor the first trial, assume temperatures 
ch that the following flow rate (pre 


viously calculated) apply 


Lighter components 


Key components by diflerence by difference 


Heavier components 

Treat the ke na le 
omponent Cwatl olatilitv. estumnated 


from the composition at which the limit 
me operating line mtersect), and deter 
feed-tray ator 


md the bubble poimt of the liquid fron 


t! trav al ‘ bres ler ‘ ation 

(/ ) hould equal 1.°/1 and (K,,),., 
should equal /./ \ close check will 
usually be obtained lf a check is not 
btained i me new temperature and 


calculation For the second 
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(and subsequent) trials, the amount of 


material in the feed-tray 


cat h heavier 


vapor is calculated from 


and the amount of each lighter material 
in the liquid from the tray above th 


feed is calculated fron 


/ 

7. Determine the slope of the operating 
line for each successive tray above the 
feed inlet until an operating line ap 
proximates the limiting operating line 
To obtain the slopes, calculate up fron 
the feed imlet trav t tray holding the 
lighter material it the limiting flows 


calculated in step ’)* and treating the 


combined key i a male mponent 
(The limiting amounts of the lighter ma 
taken int 
account by using / amd | n place ot 
and and omitting the 


rials from the calculation 


terial ire must 


lighter mate 
Oobtan the 


lane of each onerating line from the 
/ for the ed where 
retlet t the trav questi and reter 


to the next lower tray 


Sinularl determine the lope i 
t erat es f trays ime 
chately bel the tee t, holding the 
any nts of the heavier components at the 


limiting flows calculated in step (2),* 


and 
combined key as a single 


component. Plot the operating line for 


each ton n the MeCabe-Thiele diagram 

9 Calculate the steps at the top of the 
wer tra tra determine the binary 
liquid and vapor concentrations for each 
them os the McCahe 
Thiele diagram. Continue the calculation 


until the steps ar approximately 


by the limiting operating line 


10. Caleulate the steps at the botton 


i manner 

1] tarting with the intersection of 
the wrating lines for the feed tray and 
the trav above tep off the trays im either 


* In calculating up from the feed tray, the 
dips in the flow rates of the components lighter 
than the keys ore neglected, because these 
flow rates rapidly approach their “limiting 
values. For the same reason, the dips in the 
flow rates of the heavier components ore neg 
lected below the feed 


4 
77 
= 
| 
_ 
al 
/’ 
“ay, “ 
| | 
‘ 
tre 
repeat he 


direction, using the appropriate operating 
line for each step. Continue until the 
terminal compositions of steps (9) and 
are reached 

12. Count the number of equilibrium 
teps to obtain the trays required at the 
assumed reflux 


te ind constant molal overflow 

Variation im relativ volatihty are | 

easily taken into account ( 

overtlo it either end of the tower ~ 

iTt eadily calculated by heat b nee « 

in conjunction with tray-to-tray calcu 

itie The overflow at at termed 

ite pomt car be estimated a 

trated below for the rectify: { ection 


1. Define the intermediate point by the binary 


composition of the keys 


2. Assume thot the materials lighter thon the 


keys are at their limiting values 


3. Assume the amounts of the keys and calcu 


late the bubble point of the liquid 


4. Check the amounts assumed for the keys 

by a heat bolance calculation ~ | 
The operating line determined 
plotted on the McCabe-Thiele diagram 7 
it the proper composition. A few such 9 
calculation determine the ] ting 7) 
operating line for the reetifying e 
tion as a tunction of compositio Lhe 
limiting operating line I determined 
for the stripping section in a nitlar 


inne, 


Example 
Murdoch 


cribes (Oo) 


IN VAPOR 


KEYS 


a 

A 

8 2.0 10 9.52 0.48 2 

Cc 1.0 5 0.24 4.76 
D 0.5 26 26.00 


68.76 31.24 


KEY 


\ ipo 


r quantit ‘ 


the ita viven the ¢ 


1O40 


Assume: Ky 


Then v, 


FEED TRAY TRAY 


tv 


Assume 


Then / for A 


for 


distillation 


ABOVE FEED 
034 


197 


Dew-point of V Bubble point of | 
Component v, /a Component al 
787 19.7 19.7 788 
16.6 90 B4Cc 68 127 
D 87 74 D 87 44 
104.0 46) 35.2 959 
Dew-point K» Bubble point K 
46. 352 
104.0 959 
Assume: K, 0.80 Assume: K 0.37 
Component L b Component x KV i d 
D 020 650 26 47 A 148 435 59 176 
Dew-point of V, Bubble-point of | 
Component v, /a Component al 
A 766 19.2 A 17.6 704 
B+C 22.7 12.2 129 240 
D 47 94 D 47 24 
104.0 40.8 352 768 
Dew point K Bubble point K 
40.8 20 078 3.2 1 036 
104.0 968 
Fig 3. Trial-ond-error calculations to determine compositions at the feed inlet 


er 
ve 


oF 


Cac cur we TO THe 


Tear 


$0 6 


$0 4 


ne wey IN THE COMBINED 


Fig. 2 


Graphical solution for the example pro 
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OF 


/ 

me 
wie 
oF 


cum ations TO THIS 


tale 


vers 


blem 


“4 


| 
The method is not limited to systen 
that iv lue netant relative volatil 87 
and Hollar have «ke 
| 
separation that provic 
a evere test of the procedure cde | 
90} 
eribed herem, masmucl non -Ke | re amo oe 
those of the keys comprise 85 per cent | 
ac 
or the teed mila reflu ratty ete 
the muninus is used eparatiot 
defined | the folle quantitic 
7} 
| 
60 
$0 
| ie 
40 
Liquid an] + 
zx 
2 
50 j 
J 
pr ite nary of the ke the | 4+ 20 | 
For the lighter component 1 
10, 
“a a 
i 
/ 19 79 © 10 20 76 60 
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Table A. 

Component d a al,., bose Vise 

Bac 98 1.86 10.8 20.0 22.6 12.8 23.8 23.9 14.1 

D 0.0 0.50 47 24 27 2.7 14 14 14 

15.5 22.4 25.3 15.5 25.2 25.3 15.5 

(for B & C) 0.53 0.57 0.59 

t 

ab tility of the combined keys is taken as 

a a 20-0 x 2) + (0.14 1) 1.86. The 

874% 47 trial-and-error calculations are shown 
n Figure 3 

lor the combined key To determine the slopes of the oper- 

lL. 35 9 197 15.5 iting lines for the trays immediately 


104.0 — 787 25.3 
re 104.0 — 87 95.3 


The MeCabe-Thiele diagram for the 
keys is then constructed. The upper 
limiting operating line has the slope 
of L,/V,, or 0.615. The lower limiting 
operating line has the slope L,’/V,’, 
or 1.055. For locating the lines, the 
composition of the overhead product 
equals 9.52/(9.524-0.24) or 0.975 mole 
fraction of the light key, and the com 
position of the bottoms product equals 
0.48 /(0.484-4.76), or 0.091 mole frac 
tion of the light key 

Preliminary calculations (step 5) 
indicate that the heavy ends in the re« 
tifying section and the light ends in 
the stripping section will have signifi 
cant effects at the feed tray. Accord 
ingly, the compositions of the vapor 
from the feed tray and the liquid from 
the tray above are approximated by 
trial and error. Because all of the 
feed enters the tower as liquid in thi 
example, /,,, for the heavier compo 
nent (1) equals and for the 
lighter component (4) equals 1, , y+ f 
The approximate composition of the 
combined keys is determined from the 
intersection of the limiting operating 
lines in Figure 2 at 0.86 mole fraction 
of component B. The relative vola 


above the feed inlet, tray-to tray calcu 
ations are made upward from the tray 
above the feed. (See Table A.) 

The operating line for each tray 1s 
plotte d on the McCabe-Thiele diagram. 
By inspection, the operating line for 
tray f + 3 is close enough to the limit- 
ny operating line that no further up- 
vard caleulations are warranted. 
Operating lines for the trays below the 
feed inlet are determined by similar 
calculations, as shown in Table B 

Again, by inspection of the plotted 
lines, further calculations are not war- 
ranted, 

The steps at each end of the column 
are calculated tray to tray and the 
binary compositions so obtained are 
plotted on the McCabe-Thiele diagram 
(Figure 2). The intermediate trays 
are then stepped off. In the example, 
the operating lines for the feed tray 
and the tray above intersect on the 
equilibrium line. This means that 
there are two theoretical trays at the 
point of intersection: namely, the feed 
tray and the tray above. The total 
tray requirements are 17.0, with 7.2 
of them in the stripping section 


For comparison, the tray require 
ments for thi eparation have been 
calculated by a careful tray-to-tray cal- 
culation. To make the comparison di 


Table 

Com 

ponent b a v, /a i,” Tas Sasa Tas 


A 00 4,00 76.6 19.2 66.0 
B&C 52 1.86 18.7 10.0 34.5 
95.3 29.2 100.5 


(for B & C) 1.18 


66.0 16.5 51.7 517 12.9 35.6 


29.3 15.8 48.8 43.6 23.4 64.9 
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rect, a second graphical solution was 
made, in which the shift from the rec- 
tifying to the stripping section was 
made at the same composition as in 
the tray-to-tray calculation. The cal 
culated tray requirements are: 


Stripping Rectifying Total 


Graphically 77 93 17.0 
Tray to tray .. 7.8 9.0 16.8" 


The agreement is well within the re- 
quirements of engineering accuracy. 
The reason for the close agreement 
may be seen from Figure 4. The tray- 
to-tray calculations are nearly duphi 
cated throughout the tower 

The second graphical solution is in- 
teresting in that it shows reverse 
fractionation of the keys at the feed 
tray (see Figure 5). This effect, 
which has been described previously 
in conjunction with operations at mini 
mum reflux (7, 2), results from the 
large difference between the slopes of 
the binary operating lines for the feed 
tray and the next lower tray 

Implicit in the method is the as- 
sumption that the non-key components 
closely approach their limiting values 
in the rectifying and stripping sec 
tions. Their failure to do so might 
introduce appreciable errors in a case 
where the operating line for the feed 
tray or the tray above deviates consid 
erably from the limiting operating 
line. In such a case, the calculations 
from the top and bottom of the tower 
should be carried far enough to ensure 
that the limiting values for the non 
keys are approached closely 


Splits of Non-key Components 


Most distillations are characterized 
sufficiently by the splits of the key 
components. In some cases, however, 
the exact splits of the non-key compo- 
nents are desired. Close approxima 
tions can usually be obtained from sim- 
ple equations 

For each component heavier than 
the keys, when the overhead product 
is taken off as liquid 


For each component heavier than 
the keys, when the overhead product 
is taken off as vapor, 


* Murdock and Holland report 16.1. The 
difference may result from small differences in 
the liquid and vapor rates employed; Murdock 
and Holland did not report the actual numbers 
they used. 


Ry 135.2 — 34.7 100.5 
d 
“op acn( ) d 
(1) 
95.3 323 1005 953 363 100.5 
| 
1.12 1.09 


(2) 
For each component lighter than the 


keys 


in either case 


] 
a 
bh 


Except lor dp for the 


1), 


heavier compo 


nents and b, for the lighter compo- 
nents, the values for all terms are 
readily obtained from the tray calcu- 
lations. The equations are based on 


rela- 
ot 


volatilities. If 
the 


ommended 


tant relative 
volatilities 


average hgures 


con 


tive ditfer, use 


DEVELOPMENT OF EQUATIONS 


The following derivation applies to 
the ection the 
head product is totally condensed 


rectifving when over 


By component material balance 


By definition 


(4) and (5) 


Combining 


he 
l, 1) (6) 
Rearranging (6) 
(/) 


Writing Equation 
D and 


from Equation 


IN VAPOR 


IN COMBINED KEYS 


MOL % OF LIGHT KEY 


(+) 


Rearrang 


Substituting 


), 


60 


70}- 


ing Equation (11) 


oF 


Fraction 


COMBINED 


Fig. 4 


rigorous tray to tray calculation 


tray -to-tray 


graphic al 


Comparison of graphical solution with 


* 


Lines represent 


from 


calculations points are 


solution 


| 
TO) 
tee 

| 


oF 


MOL 


% 


LIGHT KEY 


uP TO THs 
Tear 


$0 


Fig. 5. Graphical solution for direct comparisons with traytotray solution 
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(- Forn 2 Equation (8) becomes distillation 
a ), l. ) a 
4 ] 
+] J “ ‘ 
| 
r 3 ro 
(3), 
( b ), for (/,/d)p its value 4 
7 
so 4 
“op 
a (11) 
(3) op 
(4 
| 
/ ), ] €0 
— | 
ac 
(12) 
30 e 
For n 3} Equation (8) becomes 
; = 
(3), 
( ( 4 ‘ 0 “ ‘ ry 
(4) 
] (5) a/ * 
| 7 
90 
4 
ut 
| 
d 
60 
Po (7) for components 
( L. ) (47 ) 
4 ] 4 
) ) ( d ) J 
d 
a4ep (8) 
(5 + 1), VA 
For n l 
10 
(3), 
d ad J 
(9) 


For the heavy key and heavier ma- v/ DISCUSSION 
terials, (l,/d) is usually much larger 
2/ Close approximations will be ob- 
than unity. Substituting (/,/d) for 
; , : ’ tained by this method in all cases in 
+1) in Equation (13) and aan 
’ l wy which /, or l, of the heavy key is large 
combining it with Equation (12) +! 
as an +1 b Jp relative to d, and v, of the light key is 
b large relative to b. In the example 
dj, (17) cited, 7 , b for the light key equal 27, 
D 
‘ lose ro tion of the s 
- 1 If component # is taken as the light and a close approximation of the split 
of lighter co ment is ¢ ne 
] rr ls key, the values for all of the terms, f the lighter component is obtained. 
“on ay o( 4 \) d Je except b,, are available from the cal On the other hand, the [,/d for the 
f ‘ culations of tray requirements, and b, heavy key equals only 5, and only 3 
(14) can he obtained directly fair approximation 1 ee for the 
heavier omponent most Cases, 
Ihe general equation for each heavier 
peotaciel « ritter however, this approximation would be 
naterial may be written 
Example lose enough 
y From the calculations used in solv he usual practice in distillation cal 
d 0 ing the example problem for determin culations is to use the same tray efh 
ing tray requirements, the following  ciencies for all components, as in the 
“a 
l 7, € ; ) values are readily obtained present example. However, tray effi 
j 
ciencies may differ for the several 
d ) i+ components (7). Such differences can 
(15) (1, /d 179 he accounted for by use of the appro 
If the overhead product is taken off (ly, 27 122 priate and m in Equation 
the reflux drum as vapor, the general 0.24 (1), (2), and (3) 
equation become 766 
, Literature Cited 
boa (v,"/b)» 
Fy, - 1. Colburn, A. P., Trans. Am. Inst. Chem 
d 18 / 
(v,/b)y 28.4 Engrs., 37, 805 (1941) 
ann = 1 0.48 2. Gilliland, E. Ind. Eng. Chem., 32, 
fal 1101 (1940) 
oD thy »( = ') d ) Che splits of the non-key materials cal 3. Hengstebeck, R. J, Trans. Am. Inst. Chem 
d p culated from Equations (1) and (3) Engrs., 42, 309 (1946) 
(16) by use of these values compare with 4. Jenny, P. J., Trans. Am. Inst. Chem 
If component C is taken as the heavy tray-to-tray calculations as follows Engrs., 35, 635 (1939) 
key component, the values for all of — ¢ , 5. McCabe, W. L., and E. W. Thiele, Ind 
s Somp This method Tray to tray Eng. Chem., 17, 605 (1925 
the terms m | quation (15) or (16) 
td wre t] ; d b d b 6. Murdock, P. G., and C. D. Holland, Chem 
except dy are available rom ca (19 ) 
of The A 58.9933 0.0067 58.9940 0.0060 
. ) | . D 0 7 25.9993 0 99 7. O'Connell, H. E., Trans. Am. Inst. Chem 
dy can be obtained directly Engrs. 42, 741 (1946) 
\ similar derivation gives the equa excellent agreement is obtained for 
tion for each light material in the the light component; only fair agree Presented of A.J.Ch.E. meeting, Boston, 
tripping section ment for the heavy component Massachusetts 
Notation 
b moles/hr. of a component in the L moles/hr. of liquid falling from a v.’ limit moles/hr. of combined keys in 
bottoms product rectifying tray stripping vapor Vv Xv’ 
d moles/hr. of a component in the u’ moles/hr. of liquid falling from a a relative volatility 
net overhead product stripping tray a, volatility of A relative to B 
f moles/hr. of a component in the Ll. limit moles /hr. of combined keys in Gen volatility of C relative to D 
feed rectifying liquid l bt | a, relative volatility of the heavy key 
f, moles/hr. of a component lighter thy limit moles/hr. of combined keys in ay relative volatility of the light key 
then the keys in the feed as stripping liquid ’ ot i 
liquid v = moles/hr. of a component in the Subscripts 
moles/hr. of component heovier 
. be t 2 ‘ vapor from a rectifying tray 
then the in the feed os v’ moles/hr. of a component in the component Ughter then the Leys 
vapor ™ vapor from @ stripping trey 8 light key component 
x vapor-liquid equilibrium ratio me Cc heavy key component 
y limit moles/hr. of a light component 
K., vapor-liquid equilibrium ratio of the ; a. D component heavier than the keys 
bey in the vapor from a rectifying fond 
Ky vapor-liquid equilibrium ratio of the : rtso4 f-+-1, #42, ete trays above feed tray 
light key v limit moles/hr. of a heavy compo 
‘ > ray 
! moles hr. of a component in the wun in the vapor from @ strip- m stripping tray, numbered 
liquid from a rectifying tray ping tray from the bottom 
moles ‘hr. of component in the moles/hr. of a component in the tray above tray m 
liquid from a stripping tray reboiler vapors n rectifying tray, numbered 
/ limit moles/hr. of a light component v moles/hr. of vapor rising from a from top 
in the liquid from a rectifying rectifying tray n+l tray below tray n 
tray Vv’ moles/hr. of vapor rising from a 2&3 tray numbered from top 
r limit moles/hr. of a heavy compo stripping tray of the rectifying section, 
nent in the liquid from a strip Vv. limit moles/hr. of combined keys in or from the bottom of 
ping tray rectifying vapor Vv Zy the stripping section 
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considerations for selection of 


The design and development of large-scale, liquid-metal LIQUID 


circulating pumps such as would be suited to application 
in nuclear power plants have been investigated. Fluid 
dynamic problems—cavitation and erosion damage to the M ETAL 
structural components at the high relative velocities ob- 


tained in the pump impeller—were the particular concern 
of the authors of the accompanying article. 


F.G. Hammilt | Engineering Research Institute, University of Michigan, Ann Arbor, Michigan t 


of the presently proposed and sign wall ition * and qu t the 

projected nuclear power plants impeller velocit The former wil . Tit leal cone 

utilize a liquid metal as either a pri cessitate pumps of unduly large size xtren 

mary or econdary coolant or perhaps cost, and we ight ind the latter 

as a fuel carrier as in the homogeneous ferent type ol desig 

reactor. In all these cases, one or more of multistage unit Due 

liquid-metal circulating pumps are re 

quired 
Phe liquid metal 

orts, the most prominent 

ent time being n the one hand 

odium, potassium ir alloy 

ind on the 

alloy 


Pump 


al d expen 


port int 


* Although vapor pressures are low, the 
combination of flow and pump inlet pressure 
is such that fluid pressure less than the vapor 
pressure (and even negative) would be at 
tained if pump speeds desirable from the 
mechanical-design viewpoint were used. There 
are at the present time several examples of 
liquid - metal cavitation 
Mr. Hommitt is an associate research engi 
neer in the Institute and lecturer in the Fig. 11. Liquid-metal pump and drive, vertical 


Mechanical Engineering Department overhung shoft, inert gas blanket, motor drive 


sree 
Fig. 1. Impeller diameter vs. pump speed for various head 
rises at 1,000 gal/min 


impeller diameter vs. pump speed for various heed 


rises at 5,000 gul./ min 
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OF 


SPEED 
Fig. 3. Impeller diameter vs. pump speed for various head Fig. 4. Impeller diameter vs. pump speed for vorious head 


rises at 10,000 gal./min 


that the parameters of head, flow, and 
efficiency scale fairly well in the con 
ventional way. However, to the au- 
thor’ knowledge, no information 
is available from long-term 
under the high velocity, high tempera 
ture, and perhaps cavitating condition 
which would be encountered in a full 
scale pump for a large nuclear power 
plant, for example To complicate the 
matter further in this case, there is the 
question of radioactivity effects being 
added to the conventional erosion and 
cavitation eftect The cavitation phe 
nomenon itself might be complicated 
in this respect by the introduction into 
the fluid of fission product gases, such 
as, perhaps, polonium, This situation 
represents a serious deficiency in the 


Fig. 5. Cost-and-weight index vs. pump speed 

for various head rises at 1,000 gal./min. For 

liquid-metal pump and drive, vertical overhung 
shaft, inert gas blanket, motor drive. 
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Present Limitations on Liquid-Metal 
Pump Design 
GENERAL PUMP TYPES 

Of the various conventional pump 
types, in general only the centrifugal 
pump is of importance because of the 
large flow rates which are usually in 
volved. However, since liquid metals 
are usually good electrical conductors 
there is also the possibility of an elec- 
tromagnetic pump. Compared to the 
centrifugal pump, the electromagnetic 
design offers the advantage of a com 
pletely welded system; however, with 
respect to weight, cost, and efficiency, 
it is inferior. Because of the excessive 


Fig. 6. Cost-and-weight index vs. pump speed 

for various head rises at 5,000 gal./min. For 

liquid-metal pump and drive, vertical overhung 
shaft, inert gas blanket, motor drive. 
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SPEEO 


rises at 100,000 gal. /min 


weight of the electromagnetic pump 
and its associated components, it 15 
indeed prohibitive in design where 
weight is at a premium. With the 
variation between the various fluids to 
be pumped, sodium and potassium are 
far more suitable for an electromag 
netic pump than are bismuth and its 


allovs because of the difference in 


conduc tivity 


PUMP REQUIREMENTS 


For nuclear reactor applications 


liquid-metal flow rates in excess of at 
least 10,000 gal./min. will probably be 
required. Generally, it is not desired to 
increase pump suction pressure above 
a rather small value which depends on 
factors involving the over-all system 


Fig. 7. Cost-and-weight index vs. pump speed 

for various head rises ot 10,000 gal./min. For 

liquid-metal pump and drive, vertical overhung 
shaft, inert gos blanket, motor drive 
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A typi il spec fication, tor example, crease would be achieved at 1,000 rev 


would allow 10 ft. in excess of atmos- min. In the 1,000 gal./min. curve 


phere (or about 50 ft.) for a 12,000 (Figure 1), as ntial umeter re 
gal./min. sodium pump. (The net duction h speed 1 » 10,000 rev 
positive suction head would be some- un. 1s These curves are, 


le 
i¢ 


what less because of the vapor pres approxim applicab 


sure sodium.) A simil 
ment for bismuth would give a total Ww pumps in general do not de 


suction pressure of only about 14 ft pend upor 


the difference in densitie 
To illustrate the approximate variation 

rise requirements cover 
: , of pump-dri ht with flow rate, 

fens few feet ti 

rom a tew teet to head rise. and speed for a par 
] 

usually a com- ticular type « for a particular 


the high veloci fluid, the curv . n in Figures 6 


heat transfer on 7, and & ar mcluded lustrate 


pun Pp cost. con plexity nly approxin rend ! not n 
power requirements on the other nde iS accurate Gate ach curve 
parti ir flow rat 1,000 


tecause of the greater power required @PPHes to a 
O.000 and wal i! 

to pump a given volume flow rate of and | 5S —_— 
idered. The weight va 

bismuth through given head drop , 
approximatel 
the esig d ‘quiremen 
. n hea juirements for a muth circulating-pu 

bismut!l ol ystem would tend to jong-overhang 
be st tor a sodium sy anical seal, and 


Heat « ipaci per unit v lut 1S j ) Since for similar type f machines in 


the same for sodium 1 bismuth. The a somewhat restricted size range, cost and 

required head for the typi il ex imple \ ght are more or less pr port nal, the 
led 

previou ly cited (12.000 gal. /mi x called a « and-weight 


sodium system) is about 400 ft 


COST AND WEIGHT INDEX 


io a ply only t a wc 
sumably, if bismuth were the cool 
they show trends which are more or les 


appl able for any type of centrifugal 


a lower figure would have been 
lected since otherwise the power 
quirements we uld he excessive 
Fig. 8. Cost-and-weight index vs. pump 
speed for various head rises at 100,000 
CENTRIFUGAL PUMP DESIGN LIMITATIONS gal./min. For liquid-metal pump and 
CAVITATION AND HIGH FLUID drive, vertical overhung shaft, inert gos 


VELOCITY EROSION blanket, motor drive 


The weight and cost of a centrifugal 
, . Fig. 9. Pump speed vs. flow rate for 


various suction specific speeds 


pump and driver it} tallation can be 


reduced most effectively by increasing 
the operating peed In veneral. this 


4 
effect is greatest in the low pecific pe 
speed range where large reductions in . 
pump d * attained through 
speed in Thus the importance 
of increasing pump speed depends on 
the relation between flow rate and re 
quired h e This is illustrated 


and where the 


2 
PUMP SPEED-RPM 


lotted against 

pee range of required 
Each curve is for a given flow 

rate 1.000, 5.000. 10.000 and 100.000 


gal./mit were considered In the 
10,000 gal./min. « gure 3 for 


were 300 


5.000 


PUMP SPEED—RPM 


tant 
ever 
10 ft 


* The assumptions and sample calculations 


for these curves are shown in the Appendix 


t Only single-stage pumps are considered 
for the present because of the added mechani 


cal complexities (overhung shoft, difficult bear 


ing design, seals, etc.) of multistaging with 


high-temperature liquid metals 


6 8 
t Detailed assumptions, sample calculations 10* 
and o sketch are given in the Appendix FLOW RATE—GPM 
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or axial-flow pump design. It will be 
noted that up to a certain point, that is, 
for low specific speed units, the pump 
cost and weight for a given flow and head 
rise are approximately proportional to 
the square of the speed, so that doubling 
the speed would achieve a fourfold saving 
In most actual liquid-metal cir ulat 
ng-pump designs for nuclear power 
plants, the pump speed is limited by 
the necessity of avoiding any possi 
bility of cavitation. Hlowever, there is 
also the possibility of destructive ero 
ion due to the high fluid velocity in 
the impeller. In general, for pumps in 
the range considered here, the relative 
velocity in the inlet section greatet 
than that at discharge. This value, a 
iffected by the cavitation parameter S 
hown in Figure 10 (see Appendix 
1). However, there is still the nece 
ity of achieving the discharge velocity 
to obtain the required head in a 
ingle-staye unit, and this value is only 
lightly affected by pump speed. Due 
to the lack of knowledge regarding 
the cavitation phenomenon in the vat 
ious liquid metals with respect to both 
damage and periormance it is nece 
sary at pre ent to de wh with extreme 
conservatism. Thus, the cost, size, and 
weight of the proposed designs may 


he unnecessarily great; also the de 


signs may be unduly complicated 
mechanically by the necessity for added 
shaft overhang. 

A commonly employed measure of 
the likelihood of cavitation in a given 
design is the suction specific speed S, 


which is defined as 


(NPSH) 


where 
N rev./min 
VPSH net positive suction head 
ft. of fluid 

Wislicenus (1) showed that with 
the uncertainties of the actual flow 
condition in a centrifugal rotor 
and the pressure coefficient vhich 


would probably be obtained with pres- 
ent-type blade it is most probable 
that the vapor pressure is reached at 
ome points within the impeller with 
§ values above about 8,000. Thus, for 
conservative design in an unknown 
medium, an S of about 6,000 should be 
elected However there are many 
examples of pumps operating at S 
values of the order of 12,000 in water 
and other fluids with no discernible 
cavitation effects. Thus, even though 
vater pumps can in many cases attain 
this latter value, and operate without 
damage even under fairly high velocity 


conditions, there is no basis for the 
assumption that the same value is 
feasible in an elevated-temperature 
liquid-metal system (or, on the other 
hand, for the assumption that it cannot 
be exceeded in some cases). Also 
there is no assurance that the fluid 
velocities necessary to attain the de 
sired heads in single-stage units will 
not result in prohibitive metal erosion 

For fluids other than water it is 
necessary to consider not only the 
effect of density (up to 10 for bis 
muth) and high temperature which 
weakens the structural materials, but 
also various chemical effects. On the 
other hand, in some cases, the tension 
bearing capability of the fluid may be 
uch as to prevent cavitation even if 
negative pressures are reat hed, 

To show the effect of the S value on 
pump design, Figure 9 is included 
For three typical N.P.S.H. values, and 
for three typical S values under each 
of these, the allowable pump speed 1 
hown as a function of flow rate It 
was assumed that an S 6,000 repre 
ents present-day conservative design 
practice for liquid-metal pumps. It is 
believed that this statement would ap 
proximately represent the opinion of 
the major pump manufacturer How 
ever, it is felt that an S of 12,000 or even 


APPENDIX A 
IMPELLER DIAMETER VS. PUMP SPEED CAL 
CULATION FOR VARIOUS HEADS (Figures 1, 
2, 3, 4) 


For radial. and mixed-flow unit 
20H (A-1) 
12 
here 
D mean impeller discharge diameter 
(in.) 
N rev./min 
g acceleration of gravity, ft./(sec.) 
(sec.) 
al pump head rise (ft.) 
v empirical constant based on specific 
speed 


In weneral ® varies from about 1.0 for 


low specie speed 


units to perhaps 1.2 
for mixed flow unit 

where inlet eye diameter 
exceeded required impeller discharge 
diameter, the eve diameter was considered 
to be the controlling diameter 

The eve diameters were calculated by 
use of empirical ratios of N P.S.H 
(la*®/2g) tor the various suction specifi 


peeds desired 


APPENDIX 68 


PUMP WEIGHT AND COST ESTIMATE (Figures 
5, 6, 7, 8) 


A motor-driven, gas-sealed, vertical 
high-temperature bismuth pump design 
was considered as a basis. This is shown 
schematically in Figure 11 

The total weight of this design was 


considered to be influenced by the follow 
ing, for a radial- or mixed-flow unit 


1) pump proper (impeller ond casing up to 
bearing housing) 

2) shaft and bearing assembly and bearing 
housing 
a) radial load (shaft deflection) 
b) thrust load (bearings) 

2’) shaft and bearing assembly and bearing 
housing for axial-flow units 


3) motor 


For an axial unit, it was considered 
that shaft design was influenced primarily 
by critical speed, rather than radial im 
peller load. Otherwise the assumptions 
were the same as for the radial- and 
mixed-tlow designs 

\ typical unit of 35 ft. head rise, 
5,000 val./min., 700 rev./min., 18-in. im 
eller diameter was considered. It was 
assumed that portions 1), 2), and 3) 

ould have relative weights of 7, 5, and 

respectively The other units were 
prorated from this basis. This assump 
tion is based roughly on previous design 
studi 

1. Pump Proper (impeller and casing 
up to bearing housing) 

It is assumed that the pump casing 


thicknes depends on pressure stress 


Then 

Wa Dt (B-1) 
1)” represents the radial area of the sides 
of the casing, ¢ is wall thickness, > is 
casing axial length Since weight is 


not directly proportional to width, a 


factor of was used 
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Then ta HD, where H is head rise 
and J), is casing diameter. It is assumed 
that the pumped fluid is bismuth and thus 


// is proportional to pressure 
gal mir 
VD 
V is peripheral impeller discharge velo 
it DN Phu 


gal./muin (B-3) 
DIN 
Then 
(eal./min. ) 
a 
DN“ 
D.*(gal./min.) 
H : (B-4) 
aris 


iv 


2 Shaft and bearing assembly, bearing 
housing for radial- and mixed-flow umts 
a. Shajt 
It is assumed that shaft length is fixed 
by sealing and installation requirements 
and that shaft diameter 
by reflection under radial load 
Radial force 


determined 


a (B-5) 
F, 
Shaft detlection a 

constant (B-6) 


where 1 is shaft length and ts a constant 
for this purpose, and allowable deflection 
is a constant of the design. LD),, is shaft 
diameter 


Then 


\ V gal /min 
§ 
| 
1 
- 
— 


more might become feasible in certair 
pump applications if 
knowledge on cavitation 


This 


liquid-metal 
further basi 
in liquid metal were available 
value then was used for the upper limit 


on the curves 


It will be noted that if the previ- 
ously mentioned example of a 12,000 
gal./min., 400-ft. head, 50-ft. suppres- 
sion head 1s considered, the speed 
based on the conservative S value is 
about 1,030 rev./min., and the cost- 
and-weight index about 1,600.* For S 


of 12,000, the speed is 2,060 rev./min 
ind the cost-and-weight index is about 
400; the fourfold saving 
As another 10,000 gal 

min. bismuth pump might be considered 


result is a 
example: a 


with a head rise of 20 ft. and a net 
positive uppression head of 15 ft 
(about 10 ft. over one atmosphere) 
This is approximately typical for one 
kind of application. Then for S of 
6,000, the pump speed is about 450 
rev./min. and the cost-and-weight in 
dex is 26; for S of 12,000 the speed 
1s YOO rev./min. and the cost-and 
weight index is 15. Here the saving 


* Impeller diameter is about 37 in. The 
entire pump-casing diameter would be about 
6 ft. 


is not so the first case 


although it is still substantial. 


great as in 


Also one can note that for lower flow 
rates, if the heads are as given, the pro- 
portional saving becomes greater, ap- 
proaching the ratio given for the case of 
The cost-and-weight 


cases should not he 


the sodium pump 
indices for the two 
compared directly since the tenfold den- 
sity difference between sodium and bis 
muth would increase considerably the cost 
bismuth pump with 


Also there 


weight of the 
to the sodium | 
differences m 


and 
respect imp 


may be temperatures, ap 


materials, and sealing arrange 


pli able 
ments 


that trom the view 


there is 


It thu 
point ot 
able 


cavitation 


ippears 


economic consider 


justification for liquid-metal 


tudy program since the cost 


of a single pump-driver unit may be 


several hundred thousand ao 


From the those applica 


viewport of 


tions where weight saving is impor 


tant, as tor 
other forms of tr insportation Gevices, 


example in aircraft of 


such a program would seem to be ab 


solutely vital. Also, it may be nece 
sary to conduct high velocity test: 
even when cavitation is absent, to 


demonstrate the feasibility of single 


stage centrifugal pumps producing the 


ve 


PELATIVE WLET 


wPSh oF 


Fig. 10. Impeller relative inlet velocity vs. net 


positive suction heed for various suction 
specific speeds 

desired head ince relative fluid ve 

locitre im the impeller are of the order 

of five to ten times the conventional 

pipe-line velocities (Figure 10) 
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Mech 
1956) 


Trans 


D,, « (HbD,) 
and 

ral n 
W's, (HbD,)* mi 

DN 

(B-8) 
gal./min 

since a DN (B-3) and 
Dv, dD, D impeller diameter 


b. Bearing Assembly and Housing 

Assume the total weight for these com 
ponents is proportional to bearing weight 
assumed primarily affected by 
required thrust capacity 

tearing thrust capacity (assuming anti- 
friction bearings) is approximately pro- 
portional to ye (Values 
tabulated from New Departure Catalog.) 
must be approximately 
proportional to 1),"b,, where D, is bearing 
width and 6, bearing axial dimension 
Also D, and b, are proportional to each 
Then thrust capacity, 


which is 


were 


Bearing weight 


other 


weight of bearing 


D,N 


On the other hand, pump thrust is pro- 


Fy a (B-9) 


portional to HU. Equate thrust and 
thrust capacity. Assuming that D, « D,, 
substitute D,, a (HbD,)“* (B-7), and 
gal./min ral./mit 
' —by (B-3) = ———— 
W's, gal./min.“* (B-10) 
2’. Shaft and Bearing Assembly and 


Bearing Housing for Axial Flow Units 
a. Shaft 


It is now assumed that shaft diameter 


is controlled by critical speed considera 


tions since the radial load is not high for 


an axial flow pump 


f is approximately proportional to 
(6)°" where 8 detlection 


peller weight and f natural frequency 


mder um 


fa N (since a safe proportion over the 


operating speed must be maintained) 


Wat, or D,, « (Wet,N*)” 
jin 
(B-11) 
Assume impeller weight for an axial 
impeller, 
W,a bDZ (B-12) 
and that « Ther 
Wet, a (B-13 
by substituting (B-13) into (B-11) 


3. Motor 


Data were gathered for existir g motors 


from Kent's Mechanical Engineers’ Hand 
book and from the General Electric Com 
pany 
BHP « gal./min. *« H for the pump 
It was noted that approximately 
RHP (gal./min.)** » 
W’, 
(B-15) 
The curve shown m igure 6, 7 
and & are approximate plots of the re 
sults from these calculations. It will be 
noted that for a given head and flow, 


pump weight is reduced more drastically 
than for 
since for the 


for low specific speed unit high 


This result is reasonable 
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che speed and axial units, diam 


eter reduction 1 not accomplished by 
mcreasimg pee In fact extreme speed 
mcrease iow a weight merease because 
the hatt weight mecrease (because of 
fixed length and critical speed require 
ment) taster than the motor weight cde 
reas 


are included only to show 
the approximate trends and are not in 


tended as accurate data 


APPENDIX C 


PUMP SPEED VS. FLOW RATE FOR VARIOUS 
SUCTION SPECIFIC SPEEDS (Figure 9) 


This is simply A plot ol the relation 
yal min 
) -- 1) 
APPENDIX D 


RELATIVE INLET VELOCITY VS. NPSH 
Figure 10) 
For a given suction specific speed there 


are empirical constants relating the max 


imum desirable fluid velocities to the 
N.P.S.H. From one version of these rela 
tions the relative fluid velocity at impeller 
inlet at the outside periphery of the 
impeller was calculated for various 
N.P.S.H. with suctios pecitu peed as 
parameter hese are plotted in Figure 
10. This is not intended as exact data 
and does not imply that for a given S and 
N_P.S.H. only one relative velocity 8 pos 


sible. However, it shows the order of 


magnitude and trend of the variation to 


be expected in present-day design practice 
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ENERGY-NEW SURFACE 
RELATIONSHIP IN THE 


CRUSHING OF SOLIDS 


In this investigation of the effect of temperature on the 
relationship between energy input and external surface 
produced in the impact crushing of certain brittle solids, 
a drop-weight type of crusher was used so that results 
could be easily correlated with those obtained by previous 
workers. The new surface produced was measured by 
the air permeability method. Operating temperatures 
were limited by the available facilities and materials of 


construction to the range of 


58° C. to 400° C. The test 


materials included three grades of taconite, pure quartz, 
a high purity magnetite, a fine-grained specular hematite, 


and glass. 


N. F. Schulz, 8S. R. B. Cooke, and Edgar L. Piret 


University of Mi 


iny of the known economic mineral 
he deposits of the United States are 
being rapidly depleted in supplying an 
ever-expanding economy with — the 
necessary materials of construction 
maintenance, and war. Consequently, 
the development of marginal and sub 
marginal mineral deposits has become 
a matter of necessity as well as one of 
economu Utilization of low-grade 
ores almost invariably requires exten 
sive size reduction which accounts for 
an appreciable proportion of the total 
milling costs in the mineral industrie 
(7). In the beneficiation of taconite, 
the low-grade magnetic iron ore found 
on the Mesabi Range in Minnesota, the 
cost of comminution to minus 200 
mesh represents 5 to 15% of the final 
ore costs at the mine (4-6, 12) 

This work constitutes an extension 
of the crushing research program of 
this laboratory (7-3, 9, 17). It wa 
considered that measurement of the 
effect of temperature on the crushing 
proce is of basic interest to the de 
velopment of a comprehensive theory 
of crushing and needed to be demon 
strated quantitatively. With this object 
in mind, several solids of varying char 
icteristics were investigated, The im- 
mediately practical objective was to 
determine whether or not the cost of 
size reduction of taconite could be re 
duced through proper temperature con 


trol during the crushing operation 


Test Materials 

Material elected for investigation 
included pure quartz and a high-purity 
magnetite (which are the chief constit 
vent of taconite), three grades of 
taconite, a fine-grained specular hema 
tite, and gla as listed in Table 1 

Preparation of the pure minerals 
consisted in crushing, recovering the 
1/8-mesh size fraction, washing witl 
acetone to remove the adhering fines 
and drying. The gla furnished a 
single strength sheets 0.25 em. thick 
was cut into squares averaging 0.9 em 
on a side, The quartz and the glass 
used were portions of the same lots 
previously reported on by this labora 
tory (7). The taconite samples, 4/8 
mesh, were prepared by crushing and 
creening a suitable quantity of \%-1in., 
handed taconite, washing, and drying 
Che sized material was then separated 
into three grades by multiple passes 
over a small magnetic drum separator 
(See Table 2.) Each fraction was 


then rewashed in acetone and dried 


Crushing Equipment 


Crushing tests were performed ir 


a 
drop-weight crushing device such a 
previously described (171). The method 
consisted of dropping a steel ball of 
known weight from a measured height 
to drive a steel piston against the 
sample contained in a cylindrical, steel 


crushing chamber 
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Minor modifications were incorporated 
in the crushing equipment and procedure 
to facilitate tests at elevated and at sub- 


zero temperatures. The mortar assembly 
ised here was constructed of hardened 
and tempered high-speed tool steel 


(18.25% W, 3.75% Cr, 115% V). The 


mortar was 3.24 in. high, 3.94 in. diam., 
with a cavity 2.52 in. deep by 2.50 in 
diam. The plunger was 2.45 in. long by 
2.50 in. diam., machined to fit in the 


mortar cavity with radial clearance of 
less than 0.001 in. The ball was the same 
33 in. diam. 2.52 kg., carburized steel 
ball previously used. A_ thermocouple 
well was drilled at an angle from the 
top edge of the plunger to a pomt on 
its axis ™% in. from the center of its 
contact tace 

For the prevention of rebound of the 
ball, it was found to be unnecessary, as 
well as impractical at the extreme tem- 
peratures involved, to place cushion wires 
between the mortar and it pporting 
base. Ball rebound was avoided by stir 
ring the crushed material in the mortar 
cavity between blows 

Accessory equipment included a cyl 
indrical electrical resistance furnace for 
use in tests at elevated temperatures up 
to 400°C, and refrigeration equipment 
for use im tests at subzero temperatures 
down to C 


Measurement of Energy in Crushing 
Operation 

The net energy consumed by the 
crushed material during the crushing 
operation was calculated by an “eff 
ciency” method that differed from the 


“difference” method introduced by 
Gross and Zimmerley (&) and used 
by other research worker in this 
laboratory (7, 3,9, 71). In the differ 


ence method, the net energy input was 
taken to be the summation of the prod 
ucts of the weight of the steel ball by 
its height of drop for each blow di 
minished by that height of drop which 
would have given the same average 
cushion wire deformation if the mortar 
cavity had been empty. In this invest 

gation no cushion wires were used 
and an efficiency method of calculation 
was used in which the net energy input 
to the material was taken as the sum 
of the products of the weight and 


es0ta, Minneapolis, Minnesota 
‘ 
| 
wet 


height of drop of the steel ball, and 
the summation was then corrected for 
elastic deformation losses in the ball 
and mortar assembly by means of a 
correction tactor. This correction fa 
tor was in the form of a mortar effi 
ciency, obtained through the use of 
aluminum cushion wires which were 
deformed in the mortar cavity in mor 
tar calibration tests 

The mortar calibration tests were per 


formed with accurately cut pieces of No 
12 B & gauge mildly annealed alumi 
num wire | cm. long. Three such wires 
were placed at a time with their axes 
parallel to the anvils of an Amsler 
Hydraulic Test Machine and compressed 


slowly to a measured final load The 


resulting thicknesse of the deformed 
wires were measured with a micrometer 
The energy of deformation was then cal 
culated as a function of final wire thicl 

ness Thi function wa issumed to he 


independent of the rate of deformation of 


aluminur in the range from that occur 
ring in the slow compression testing ma 
chine to that occurring in the drop-weight 
crusher (/0) Further data were then 
obtained bstit slibrati vire 
for the brittle materials in the cavity of 
the drop-weight « her and mea 

the wire leformati esulting 
dropping the ball on the plunges 
difference bet weer the kinetic energy 


applied to the crusher and the energy of 


deformation of the wires, as determined 
from the energy-thickne function ol 
tained | low compre ion, Was assumed 
to be due t elast) deformation | es uw 
the ill and mortar assembl 

Similar mortar calibration were ob 
tained at elevated and at zero tempera 
tures through the use f thermally is 
sulated face lat tive rta cavity 
The additional energy losses in the face 
plate ere let rt the tandar 
40-cm. height of drop of the all by dif 
ference tween wire deformation energy 
obtained t and wit wt the tace plate 
at roor temperature These face plate 
energy | ‘ vere a med to vary neg 
ligibly with mortar temperature withi 
the range employed 

Results of the mortar calibration 
test howed that the mortar assembly 
delivere 4 constant proportion, about 
77%, of the gross energy input to the 


iumimnum wire the re it 
te! per itu t 
esent, heiwht ( the teel bal 
betwee 10 and 60 « or nut eT 
blow up to in accul it energy 
put of about 50 kg ire Other 
calibration wires of steel and copper 
which tended to work-harden, absorbed 
more of le 1 the gro energy re 
pectively than did the alu um. The 
elasticity loss in the mortar assembly 
when cru r brittle materials wa 


ring when 
wifes were 
the gre 
to the mate 


be identical with that occur 


defor 


ria 


heved that erro 


estimation of energy lo 


iluminum calibration 


med, that 


nput was d 

rushed. It is he 

irising fro uch an 
to the ecru her 


had no effect on the relative result 
obtained hen cr ning a rivetT ma 
terial, but may have roduced uncet 
taintie t perhap 10" 
when « paring results obtained on 
two different 1 era 
The efficien: method net energy 
input ca ition used here gave better 
orrelatio data tained im tw 
Fig. 1 Energy-new surface relationship for 
glass; energy by difference method, areas by 
air permeability 
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in Mortar K not le n the arm 
urve as tl obtained mm Mortar K-3 
whet culate the difference method 
the plot tw et i data are 
indistingruisha vhen calculated by the 
ethovet Ihe slom ol the 
irea-energ pl are greater when the 
lata i cal lated = by the efhciency 
ethod tha ileulated by the dil 
ference et vn by comparing 
and lable 3) for glass and 
also rve and /: in Figure 3 for 
uarts W he hion wires are used, 
the itauw l leate that the net 
energy it Kia calculated by the 
difference met! is 15% too high. This 
percentage inn with the fraction of the 
total enere, ut i ed by the 
re er nts in which 
u ret used, a correction 
Fig. 2. Energy-new surface relationship for 
glass; energy by efficiency method, areas by 
air permeability 
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milar crushing assemblies in which dif 
ent type ! teel were used (bhigures 
l and 2 rh 
igh-speed tool steel as ce 
foregoing section, was used 
atew 
constructed of hat ‘ 
(9, JI) A compa 
asst 
) 


Table 1.—Moterials Tested 


Moh 
Material: origin and description hardness 


MAGNETITE: Ural Mins."; massive, not 55-65 
magnetic in itself, occasional occluded 
quartz grains 

TACONITE: Mesabi Range”; heterogene 
ous, grain size from microscopic to | 
mm. of more 

QUARTZ; Hot Springs, Ark."; clear, large 70 
crystals 

HEMATITE: Brazil; fine-grained, massive, 5565 
specular, slightly porous 

GLASS: ford Motor Co., St. Paul, Minn; 50 60 
single strength glass for automobile win- 
dows 


Density, Approzimate 
q./e. composition 


5.02 97% magnetite 


3.45 50% magnetite, bal 
ance mainly quartz 
and silicates 

2.65 100% quortz 


5.03 99 B% hematite 


2.50 SiO, 71.73% 
CaO 9.77 
Fe & Al 
oxides 1.20 
MgO 4.00 
Na.O 13.30 


* From U. S. Bureau of Mines Experiment Station, University of Minnesota 


“Ore No. 959, Minnesota Mines Experiment Station. Origin 
Horizon, near Babbitt, Minnesota 
“From Wards Natural Science Establishment, inc., Rochester, 


Eastern Mesabi, 


New York. 


Table 2.—Magnetic Separation of 4/8-mesh Taconite. 


Recovered Per cent of 
Fraction weight, g total 
Concentrate 598 240 
Middlings 1018 415 
Tailings 849 34.5 
Composite 2,465 100.0 


Avg. 
density g./cc 
4.24 
3.52 
2.98 


3.45 


Upper Mitchell 


Magnet 


ite 


content 
per cent 


77 
51 
23 


50 


Table 3.—Comparison of Crushing Energies of Glass at 25° C. as Calculated 


by Two Methods 


New surface Gross energy 
produced input, 
Test No sq. em./g. kg.-cm./g 
G1 136 33.4 
G2 226 65.5 
G3 318 99.4 
GA 43) 132.9 
G5 282 91.3 
379 717 
$G-2 24) 55.6 
$G-3 233 55.6 
SG-16* 317 58.7 
$G.17* 492 99.5 


* No cushion wires used. 


Net energy input, kg.-cm./g 


Difference 
method 


20.9 
36.8 
56.8 
742 
467 


36.1 
31.8 


Efficiency 
method 


17.5 
31.6 
48.2 
63.7 
40.2 
55.3 
34.0 
31.2 
45.1 
76.2 


Table 4.—Comparison of Specific Surfaces of Crushed Minerals 


Determined by Air Permeability and by Krypton Adsorption (Parking Area 19.5 sq A /molecule) 


Specific surface, sq.cm./g. 


Krypton 
Material adsorption 
Gloss, — 200 m., SG-17 3,540 
Magnetite, —.200 m., SM-22 2,500 
Taconite Middlings, —200 m., STM-12 3,670 
Hematite, special sample, of material tested 3,740 
Hematite-goethite ore, 62.4% Fe, Mesabi Range 
(Not used in crushing tests.) 128,600 
Quartz, as used in crushing tests, by ethane od 
sorption (9) ‘ : 
Quartz, crushed Ottawa sand (Not used in crush 
ing tests.) 5,890 


Air 
permeability 
2,074 

986 
1,540 
1,102 


2,060 


2,800 
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Ratio 


of areas, 
adsorption to 


permeabi 


lity 


for mortar losses could not be applied 
by the difference method and the net 
energy input was necessarily equal to 
the gross energy input 

There was no certain method for deter- 
mining how much of the gross energy 
input was consumed in producing the 
score marks on the contact faces of the 
plunger and mortar. Microscopic exam 
ination of these score marks led to the 
belief that the energy consumed in their 
formation could be as high as 20 to 
50% of the gross energy input when 
crushing quartz. No correction was made 
for this loss because of lack of reliable 
information on the subject. Further work 


needs to be done here The amount ot 
scoring produced at —58° C. was observed 
to be considerably less than at 32° ( 


and may easily have accounted for the 
increased crushing efficiencies found for 
all materials tested as the temperature 


was decreased from 32 to 


Experimental Methods 


The crushing operations for this in- 
vestigation were standardized to elimi 
nate as many extraneous variables as 
possible. The quantity of material 
crushed was kept constant for all tests 
at 8 cc. vol. of solid material. The 
initial sample particles were randomly 
arranged in the cavity in such a way 
that only a few were in contact with 
the piston This was « spec ially neces 
ary in the case of the gla 5 platelets 
to ensure that the energy applied in a 
ingle blow would shatter the particles 
Otherwise elastic deformation of the 
material would have caused appreciable 
rebound of the ball 

All samples were crushed in the an 
dried condition without benefit of a 
moistening agent. The crushing energy 
wa applied by dropping the steel ball 
the required number of times from 40 
cm. height to accumulate the desired 
gross energy input of 35,60, or 1004} 
cm./g. of material. At lower energy in 
put too little crushing was accomplished 
for convenient area measurements, and 
at higher energy input the dusting loss 
of fine material became excessive. In 
every case, all the material was allowed 
to remain in the mortar until comple 
tion of the crushing operation. Occa 
sional stirring of the crushed mate 
rials in the mortar was necessary to 
prevent compaction and consequent re 
bound of the steel ball upon striking 
the plunger 

Temperature control for elevated 
temperatures was obtained through the 
use of an electrical resistance furnace 
placed around the mortar. Subzero 
temperatures were obtained by placing 
the entire apparatus, exclusive of the 
steel ball, in a refrigerated room at 

32°C. Still lower temperatures 
were attained by using an acetone-car 
bon dioxide bath and pumping refrig- 
erated acetone through a cooling coil 


= 
17 
2.5 
2.4 
34 
62.4 
2.0 
2.1 


placed about the mortar. Temperature 


measurements were made with a cali 


brated copper-constantan thermocou 


ple with its junction in the well drilled 
Preliminary 
that 
within 5° C. of 


the 


into the plunger experi 


ments indicated the temperature 
the 


being 


sO measured wa 


temperature of material 


Net energy Mew 


inpet produced 
Me Temp “C tg tg <m em 
Gloss 
269? 77 0182 
%G 28 se 404 0.153 
36.29 sv 772 ays 0 163 
$6.25 0! 0 156 
$6.26 32 770 452 0170 
$63 25 313 233 
25 MoO 2a! ol 
25 451 317 0142 
25 742 2 
100 262 221 
101 4568 390 ol 
$G 20 100 7068 0135 
$6.10 172 170 om 
$G2) 71 326 0 166 
soe 170 778 ase o17) 
290 267 te! 0 166 
293 232 0 200 
$622 292 53° 340 oss 
2793 772 420 0184 
400 242 100 oi 
398 299 0163 
$G.15 «02 455 300 0163 
399 540 331 0163 
400 75 44) oO! 
Qverts 
se 46? 260 016s 
sou 775 490 
sole 32 272 78 os 
so.19 3 319 0170 
20 33 73 4% 0177 
24 2771 220 0123 
sos 25 465 
sole 25 773 $51 0140 
$Q.15 74 $3) 0145 
saa 201 271 226 one 
sos 201 463 358 
soe 20! 767 O14 
so7 299 771 215 
say 20 “64 365 0127 
soe wo! 772 om 
397 250 om 
a 466 0126 
400 431 32 
$o 10 400 775 570 
Tecon.te 
se 2790 te! 
463 278 o174 
71 152 ow 
32 222 02717 
sit? 26 29 
site 25 ana 275 
1 71 0177 
100 272 ois 
197 790 77 Ole 
srt.) 20! aaa 0 16 
301 71 75 0 166 
woo a6) 2778 o174 
400 2791 190 
400 283 om 


crushed, even at the extremes of tem 
perature employed 
Extent of Crushing Accomplished 

[he production of new surface area 
was presumed to be the only useful re 


ult accomplished in the crushing oper 


carefully 


ation. Crushed samples were 
dry-screened into five fractions: plus 
8, 8/14, 14/65, 65/200, and minus 200- 


mesh. 


finest fractions 


air 
surface 


and of 


small 


tions 


satistac torily estimated by apply aye 


same relation 


Me Temp * « 


leconte Middlings 


Stm 2! 36 
22 3s 
$123 
Sime 2 
sim 
Stm.20 
Stm 10 25 
26 
Stim 12 27 
Simi) 100 
103 
Stm 15 
Stim} 200 
16 200 
Stim? 20) 
200 
300 
Stm5 
Sima 300 
Stme 400 
stme 
Stim? 
Simi? ae 


Taconite Concentrate 


smc? se 
siceé 22 
sic 26 
sic $ 100 
204 
s1c2 
3 
Magretite 
se 
23 
wie 3 
20 
25 
26 
24 
sm 
wi 100 
Sas 202 
201 
703 
we 
wo! 
w? 398 
10 
Smt 
Sn? 
33 
sna 25 
100 
sH2 203 
we 


between n 


Table 5.—Energy-Surface Area Data 


The surface 
were 
permeability n 
areas 


the initial m: 


creen 


the finer size \ 
during crushing and 
umed to have the 
face a the minus 
and we 
ba (Jl) 

~pecihe surlace 
mesh fraction of 
products were also 
krypton gas-adsorp 


+} 
ot 


rie 


200-m 


re mad 


Mea 


tion 


ned by 


the three 


the 


123 0224 
200 0235 
200 0208 
024 
0 206 
236 0303 
142 owe 
210 
33) 
3) O21) 
193 
320 0242 
22 0226 
207 023! 
295 0200 
2) 0228 
209 0225 
295 0262 
130 
209 0225 
02729 
328 
te! 028) 
135 
192 ome 
72 0.265 
73 026) 
O24 
Ole 
101 0267 
146 
24 0310 
0295 
143 0326 
222 033) 
02M 
024) 
770 0287 
72 0209 
274 0282 
110 024 
160 0290 
237 0 00 
112 02a! 
170 07273 
244 
102 
0285 
162 02% 
73) 0310 
0273 
0325 
140 
0770 
om, 
133 0320 
wea 0282 
156 0288 
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Fig. 5. Variation of crushing resistances with temperature 


method measures both the new surface 
area produced by crushing and also 
urfaces made 
striking 


pre-existing internal 
accessible by the fracture 
example of such a material was the 
hematite-goethite ore, listed in Table 4 
for illustrative purposes, but not used 
in the crushing test For this ma 
terial the gas-adsorption area of a 
pulverized sample was 62.4 times as 
great as the air permeability value. In 
this case the ga ad orption method of 
area measurement gives a satistactory 
value for use in adsorption or flotation 
work, but not for use as a measure of 
the extent of crushing 


Experimental Results 


DISCUSSION 


The original data obtained are pre 
sented in Table 5, of which those ob 
tained at 25° ¢ 
to show the relation between new sur 


are plotted in Figure 4 


face produced and the energy con 


sumed for the materials tested Prev 


ious publications (7, 9, 77) have pre 
sented similar relationships for a va 
riety of material intial size ind 
energy imput The effect of enerey 


concentration has been discussed (2) 


showing that this i 
tor Further work on this 
progre 


in important tac 
ispect is mn 
The crushing resistances plotted \ 
temperature in Figure 5 have been cal 
culated from the lope of the area 
energy curves at a net energy imput ot 
16 ke.-cm 

The variation of crushing resistance 
with temperature was very small at 
temperature between 25 and 400° ¢ 
(See Figure 5.) In all cases where a 
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Fig. 6. Variation of crushing resistance of 
taconite with composition 


minimum crushing resistance could be 
discerned at all, such minima occurred 
at or slightly above room temperature 
At —32° C., crushing re 
rose sharply, but 


tances o! all 
materials tested 
dropped again at 58° C. It is sus- 
pected that the sudden drop in crushing 
resistances below 32° C. was due not 
o much to the properties of the mate 
rials being crushed as to variations in 
the energy lost to scoring of the con 


tact faces because of changes in tl 
properties of the steel used. Traces of 
vater in the solids may also have beet 
a contributing factor 

The crushing resistance of taconite 

found to increase with the trot 

issav (Figure 6) 4 combination of 
the lower crushing resistance of quartz 

th the natural grain size of the 
taconite caused the 65/200-mesh frac 
tion to contain a minimum proportion 
of magnetite. The quartz occlusions 
the high purity magnetite were found 
to be concentrated appreciably in the 
minus 200-mesh traction ot the 
crushed product 

Finally, variations in temperature of 
crushing had no visible effect, micro 
copically or otherwise, on the shapes 
of the parti les in the produc ts nor on 
the nature of the fracture surfaces 

It may he added here that a 18-¢ 
ample ot! glass particle wa cru hed 
ibout two month ifter having been 
radiated for some 10 days to a total 
dose of 10%  roentgens of 
gamma radiation from a_ cobalt-60 
source. No marked change in the area 
produced per unit work input was 
found between thi ample ind the un 


treated s imple s of the ime gla 
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flexible lines with 
solution visibility. 
QUICK FACTS 


Six standard formulations to meet 
a wide range of requirements 


Chemically-resistant, non-toxic, supple as a Special formulations for unusual 
fly line, Tygon clear flexible plastic tubing is ne 
ore than 50 standard sizes rang 
the ideal medium for those tough-to-solve ing from 1/16” to 3” ID 


piping problems. Available if desired with outer 
braid reinforcement for pressures up 


Possessing a flex life ten to twelve times to 300 psi. 
that of rubber, free of aging characteristics, 
Tygon serves equally well as a 
permanent component in machines or as 

THIS FREE BOOK TELLS 


quickly assembled and disassembled, 
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WHAT'S DOING IN INDUSTRY? 


GIANT BUTADIENE PLANT GOES ON-STREAM 


First new butadiene plant to be 
completed by private industry since 
World War Ii, the new Texas Buta- 
diene & Chemical Corp. plant is dual 
purpose, incorporates major engi- 
neering innovations designed into 
it by Fluor Corp. 


Located it Channelview the 
new butadiene plant has just come or 
vith the first of its two 43,000 


Dehydrogenation 


tream 


fol-a-yeat Lloudry 


Proce units lhe second umit i 
scheduled to be placed mn operation 
hortly. Cost of the dual purpose plant 


is $30 million 


Phe plant 


will produce butylenes a 


feed for making aviation gasoline a 
well as butadiene When both unit 
are on stream, the plant will produce 
61,000 tons of butadiene annually and 
about 2.5 million barrels of aviation 
grade alkylate Alternatively, if the 
ilkylate is not in demand or if buta 
diene demand increases, the plant can 


produce %6,000 tons of butadiene a 
Veal 

The first new bueidiene plant to be 
World War II by 
only the third 


Houdry 


built) since private 


industry, iti uch plant 
to use the Dehydrogenation 


Proce cle veloped a part of the Gov 


ernmment's wartime ynthetic rubber 


program, and of the two previous unit 


First butadiene recovery unit built since World 
War Il uses a furfural extractive distillation 


process at Texas Butadiene’s new $30 million 


Texas plant 
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Each of the two Houdry Dehydrogenation Proc 
ess units has seven horizontal reactors, and 
for the first time in a cyclically controlled plont 
the valves (bottom) are operated hydraulically 


one is now dismantled and the other 1 
till in operation at Standard of Cah 
formia’s El Segundo retinery 


Engineering Innovations 


The Fluor ¢ orp which designed 
engineered and constructed the new 
plant, has incorporated major innova 
tions into the design and engineering 
For the first time in a plant of thi 


type ixial flow compressol have been 


used for hydrocarbon compression 


(The new plant has nine gas and air 
ranging in size from 2,500 


pre SOT 


h.p. to 10,000 h.p ) 


Also for the first time im a major 


proce plant a central hydraulu 
power system actuates the cyclically 
operated reactor valve rhis change 
mace nee Fluor believes that it 
permits quicker operation and more 
positive ovement than other method 


Process Features 


Developed by Houdry Process Corp 


the process 1s a ingle tep method en 


ploying an alumina-chrome oxide cata 


vst which transforms fresh butane into 


butadiene or butane (The fresh bu 
tane is usually mixed with butane 
hutene recycle stock from the Buta 
diene Recovery Section which employ 


Furfural Extractive Distil 
licensed by Phillips Pe 


the Phillip 
ition Proce 
troleum 

The mixed feed is heated before en 
tering the catalyst chamber The ce 


hvdrogenated effluent gases are com 


pre ed pas ed through an absorber 
tripper unit and fed to the Butadiene 
Recovery section 

Fluor also engineered and con 


tructed all the off-site installations in- 


cluding all tran portation and loading 
facilitie 
K. D. Bowen, vice president and 


general manager of Texas Butadiene 
iid that, “Initial operations have been 
atisfactory and indications are that the 
plant will operate successfully at de 


ign yield and production levels.” 


Productive capacity for zirconium 
tetrachloride will be increased by 
40%, and capacity for tetra 


chloride by 


ilicon 
it Stautter Chemical 


Niagara Fall plant staufier is doing 
its own engineering and construction 
hould be on-stream with the units by 
June 

Olin Mathieson is building a $1.5 


million anti-freeze plant at Mapleton 
Hl, Plant will be owned 


ed and oper ited 


for Olm Matl ‘ m by Mapletor In 
clustris vill be completed by 
pring LYS 

A multi-million pound a year di- 


chloroisocyanuric and trichloroiso- 
eyanuric acids plant is being con 
tructed at Il verett Ma h Mon 
into I hie plant first of its | | 
this country, is designed tor continuou 
production of the two chemical 
expected to be operating this fall 
A major expansion in production 


capacity for phthalic anhydride has 
heen completed at Monsanto's Everett 
Mass 


Increase 1s by 


plant 


53, No. 5) 


Construction will begin this summer 
on a gas treating and sulfur recov- 
ery plant at American Oil Co.'s York 


town, Va refiner) Engineer and 
builder will be The Fluor Corp., Ltd 
and the unit will be designed to re 
move 50 tons of sulfur each day 


A contract for the complete design, 
engineering, procurement and super- 
vision of a tall oil distillation plant 


ha been awarded to Badger Manu 
facturing Co ( at bridge Ma by 
the Organic Division of Monsanto 


The new pl int will be located at Nitro 
W. Va... 1 cheduled for complet nom 
the spring of 1058 


\ new $3 million plant for the pro- 
duction of organo-tin chemicals used 


in vinyl plastics, transformer oi! 


cidal and fungicidal agents, and other 
end products, will be built | Metal 
& Thermit Corp. in Carrolltos K 
Production of organic compound 
ther metals ic} 1 
mium is planned for the future. ¢ 
pletion is expec ted by December t 
up by January 1958 } 
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| 
| 
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High Temperature 
Heating 


by Circulating Medium 


Struthers Wells supplies circulating heating equipment for a 
wide range of temperatures and sizes. Many smaller units can 
be supplied as a ‘‘package,’’ completely assembled and ready 
for operation. 

The units illustrated show three electrically heated units for 
Dowtherm and other fluids, for capacity to above 1,000,000 
BTU per hour. Also shown is a circulating cooling unit, (lower 
left side illustration). 

Struthers Wells can supply standard units for capacities 
from 100,000 BTU per hour to about 40,000,000 BTU per hour. 
Temperatures range from about 350°F to above 1500°F. 

Fired heaters for a wide range of services, including steam 
superheating, oil and gas heating are also a Struthers Wells 
specialty. Hundreds of units are in successful service. 

If you require heat above the temperature range of available 
steam pressures, Struthers Wells engineering experience and 
facilities are always available 


Struthers Wells Products 


PROCESSING EQUIPMENT DIVISION 
Direct fired Heaters tvaporetors 
Heat Eachangers Mining ond Blending Units Cuick 
Opening Doors Special Corben and Alloy Processing 
Vessels Synthess Converters 


BOUER DIVISION 
BOUERS tor Power and Heat High end Low Pressure 
Water lube fwe Tube Package Units 


FORGE DIVISION 
STRUTHERS WELLS Corporation 
WARREN, PA. MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metal Forming 


Piants at Warren, Pa. and Titusville, Pa. 
Tangent Benders Folding Machines Roller Table and 
Offices ia Pp j Citi ‘ Tumble Ore Bending Machines Pree Brakes Punching 


ond Notchng Machines Forming Dees 


CHEMICAL ENGINEERING PROGRESS, May 1957 (Vol 53. No 


= | 
49 


fia 


the present 


and 


If you are an outstanding young engineer looking 
toward a future in Atomic Power, you will be inter- 
ested in our unique doctoral fellowship program. 
The University of Pittsburgh and the Westing- 
house Electric Corporation, in cooperation with the 
Atomic Energy Commission, offer an educational 
program that permits selected college graduates 
under a combination work-study program to earn a 
Doctor of Philosophy in mechanical or chemical 
engineering with special opportunities for study in 
nuclear reactor engineering. In addition, the doctoral 
candidate will have a year’s educational leave with a 
living allowance to prepare his doctoral dissertation, 
At Bettis Plant engineers are investigating new 
areas for progress in all phases of reactor theory, 
design, and development. Here scientists and engi- 
neers have pioneered the first successful application 


YOUR FUTURE IN ATOMIC POWER 


of nuclear power, the USS Nautilus prototype. In 
1957 the nation’s first full-scale commercial generat- 
ing plant at Shippingport, Pennsylvania, will have 
its turbines powered by a Westinghouse reactor. 

ENGINEERS are needed to solve unusual ther- 
mal and stress problems in reactor design and devel- 
opment of power plant auxiliaries. Extensive theo- 
retical and experimental investigations into heat 
transfer under steady state and transient conditions 
are necessary to determine reactor design parameters. 
Previous atomic experience is not required. 

If you are interested in working in the expanding 
field of nuclear power, write today for a detailed 
brochure on our engineering fellowship program. 
Address your résumés to: Mr. M. J. Downey, West- 
inghouse Bettis Plant, Dept. A-162, P.O. Box 1468, 
Pittsburgh 30, Pennsylvania. 


BETTIS ATOMIC POWER DIVISION 


Westin ghouse 
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Heyden Chemical 
doubles its blanketing 
savings with 
Second Kemp Generator 


Hene's A CASE’ where 
simple mathematics paid big dividends at 
this Garfield, New Jersey plant. When Hey- 
den Chemical—one of the nation’s leading 
producers of formaldehyde, pentaerythritol, 
salicylic acid, etc.—installed its first Kemp 
Inert Gas Generator to furnish CO, for 
blanketing a special grinding operation, it 
was on more or less a test basis. Part of 
Heyden’s constant search for newer, better, 
cheaper ways to improve its products. The 
rest of its blanketing needs were still being 
handled with CO, from large storage tanks 
in the plant 


Immediate Savings with Kemp 


Results with the first Kemp Inert Producer 
were impressive. Now a second (see right) 
Kemp unit has been installed and actual 
savings over previous costs are estimated at 
over $500 a month for the first year. In addi 
tion to dollars saved, Kemp Generators as 
sure a safe, dependable supply of chemically 
clean inerts. Deliver inerts at a special an 


alysis . without fluctuations 

Kemp Designs Versatile 
If you still rely on old-fashioned inert sources Photo at right shows close-up view of Kemp 
or egy ecg gp present inert equip industrial Carburetor. Port of every Kemp in- 
omen, Om emp help you, too Kemp Engi stallation, it eliminates tinkering, waste. Assures 
neers will be most happy to help solve your i ms 
inert problems... show you how you can ot olf times. Reduces in- 
get similar results with fast-starting, casy- stallation costs and maintenance. 


to-operate Kemp Generators. It costs you 
nothing to investigate. And it may save you 
real money 


For more complete facts and technical information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 East Oliver Street, Baltimore 2, Maryland 


INERT GAS GENERATORS 


CARBURETORS « BURNERS . FIRE CHECKS 
METAL MELTING UNITS «© ADSORPTIVE 
DRYERS SINGEING EQUIPMENT 
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Results Bring Re-Order 
from Heyaen chemical 
Corp. fof Second Kemp 
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An entirely new Verti-Line con- 

cept for vertical industrial 

pumps. The discharge head is 

“Split-to-Pull” making possible 

many advantages never before 

rf ‘| available with this type of pump. 
Here are just a few: 


May be flanged in line 


like a valve, 
Remove pump without 
disturbing piping. 
oe Pump case can be left in 
line, covered with blind 
flange. 
Minimum NPSH 
requirements, 
oH Completely self priming. 
*Leakless -Packing”’ 


“Overpressure—Overload” 
proof performance. 


TANK 


Send for new literature. 


Verli-Line Pumps 


| are made 


independent distri, 
tors and deale:s only. 


CASE 
(Barrel) 


Ask for Bulletin c.57 
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Verti-Line Pumps are the exclusive products of | 

LAYNE & BOWLER PUMP COMPANY 
general offices and main plant 

2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA | 


INDUSTRIAL NEW 


ACRYLONITRILE, ACRYLIC 
FIBER EXPANSIONS 


Two acrylonitrile producers an- 
nounce large expansions of 
capacity—an acrylic fiber manu- 
facturer expands production. 


lhe outlook for acrylic synthetic fibers 
took an optimistic turn this month a 
Monsanto announced it will increase its 
output of acrylonitrile to 100 million 
pounds annually, and Carbide & Car 
bon Chemicals indicated that its pro 
duction at Institute, W. Va., will be 
doubled by the second quarter of 1958 
\t the same time, Chemstrand plans 
to enlarge its Acrilan acrylic fiber ca 
pacity 50% by the first quarter of 
1958 

The Monsanto expansion at it 
lexas City plant will go in large part 
to Chemstrand for the production of 


wryhe fiber (Chemstrand pomntly 
ned by Monsanto and American 
\ 
But acrylic fiber is only one of the 
end products of acrylonitrile, Another 
najor use is its cold polymerization 


with butadiene to give a Buna-N rub 
het \ basic plastic raw material 
icrylonitrile may soon find wide use 
in the production of new thermoplastic 
terpolymers in which it is combined 
vith butadiene and styrene to give 
polymers with high-impact and high 
distortion strength. The recent major 
new butadiene plant (see p 58) in 
Texas has sharply increased the po 
tential for these new polymers with 
icrylonitrile 

Main market for acrylonitrile is still 
undoubtedly acrylic fiber where the 
demand for their use in clothing, 
blankets, carpeting, and special indus 
trial uses is growing rapidly. Two new 
derivatives of acrylonitrile (dimethyl 
amino propylamine and diethylamino 
propylamine) are finding increasing 
use in the manufacture of textile soft 
eners, 

rhe expansion at Chemstrand will 
bring that company’s annual produc 
tion of acrylic fiber at Decatur, Ala., 
up to 45 million pounds 


A new firm to carry out the design, 
procurement of equipment and ma- 
terials, and erection of chemical 
plants and facilities, has been estab 
lished by Davison-Kennedy Co., At 
lanta equipment manufacturing firm 
The new firm will be known as Davi 
son-Kennedy Associates and will func 
tion independently of Davison-Ken 
nedy Co. Heading the new firm are 
two former Blaw-Knox engineers. 0 


ao’ CAPACITIES 
a From 20 to 3000 gpy 
~ Heads to 600 ps, 
Whateve, Your neeg 
for vertical pumps may 
g be, investigate Vert, 
Line betore You buy. 
Verti-Ling Pumps are 
and servi, 
‘ 
| 
is 
(|| 
~ 
t 
ls 
| 
PUMP 


LAPP CHEMICAL 


PORCELAIN FOR 
ACID AND ABRASION 


RESISTANT SURFACES 


Because Lapp Chemical Porcelain is chemi 


cally inert, it is corrosion resistant and ideally 


suited for handling acids of all concentra 


tions. It is pure, dense, hard, homogeneous 


close-grained and non-porous so there can be 


no penetration—no crumbling from capillary 


pressures-—no absorption of liquids to con 
taminate later processing. 

The hardness of Lapp Porcelain proves its 
worth when used as a “running surface” such 


as thread guides or rolls for processing synthet 
fibers or sheet stock . . . it cannot be scratched 
and raise a “burr.” Since Lapp Porcelain ts 


highly abrasion resistant, it becomes an excellent 
material for piping to carry off fly-ash; or for 
handling cement, pigments and abrasive slurries 

Finally, Lapp Porcelain uses low cost raw ma 


terials... it can usually be fabricated to customer's 


specifications for considerable dollar savings 


Whether it be special sleeves, nozzles, tubes, pipes 
and fittings, trays, plates, grates or any other parts 
where acid and/or abrasion resistant surfaces are 


required, look to Lapp Chemical Porcelain 


WRITE for description and specifications, Lapp 
Insulator Co., Ine., 


Process Equipment 


Div., 431 Wendell 
Le Roy, N. Y. 


CHEMICAL 


| PORCELAIN | 
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WHAT'S DOING IN INDUSTRY? 


NEW DEVELOPMENTS TO FOSTER 


POLYURETHANE GROWTH 


Two recent changes in the field 
of the polyurethanes will en- 
courage expansion of this rela- 
tively new plastic. 


¢ DuPont drops all royalty re- 
quirements. 

« Wyandotte plans production 
of polyethers. 


While there are definite indications 
that the polyurethane foams and coat 
ings have not been advancing as fast 
at had been expected in the plastics 
industry (see The Future for Pla 

tics,” Roger Williams, Ir., CEP April 
1957, p. 100), two new deve lopments 
will undoubtedly give increased im 


petus to their growth 


No Royalties 

Firms licensed under DuPont's iso 
cyanate patents to make urethane 
loam ind coating will no longer be 


required to p royalties under a new 


policy announced by the company 
Over 100 heensee who had been 
paying royalty on the selling 
price of urethane product will now 
pay nothing. The new policy is de 


igned to stimulate and encourage the 


New Products, New Plant 

Wyandotte Chemical expect to 
give the urethane imdustry a boost 
when its planned new polyether plant 
comes on stream late this year or early 
next year 

Importance of the new plant rests in 
the fact that Wyandotte’s already-field 


tested polyethers offer improved prod- 
uct life and lower manufacturing costs 
or products embodying urethane 
plastics. The polyethers, in fact 
threaten to displace the older poly 
esters used in the manufacture of ure 
thane foam tut new polyesters are 
heing developed, will give the poly- 
ethers a battle for this market. The 
potential advantage of the polyethers 
as lar as cost is concerned will cer 
tainly be enhanced by Weyandotte’s 
recent price decrease 

Located at Wyandotte, Mich., the 
new plant will be known as the oxide 
products plant, will have a large ca 


TURN FOR MORE NEWS ON 


INDUSTRY ..... page 66 et seq 
NUCLEAR ...page 96 
INSTITUTIONAL page 108 


pacity of millions of pounds annually. 
Designed for future expansion, the 
plant will be multi-purpose and capable 
of increasing output of Pluronic and 
Tetronic polyols. 

Long used as nonionic surfactants, 
the three major polyethers to be pro- 
duced by Wyandotte have only recently 
become important as intermediates in 
the polyurethane foam market. Wyan- 
dotte is not resting on the three now 
ready for production, is working on 
others which it expects to announce 
as available within the next few 
months, 


ALLIED ENTERS LOW PRESSURE POLYETHYLENE 


PIPE RACE 


Pipe made from new high- 
molecular weight material said 
to be entirely free from long- 
term stress cracking. 


If all claims for the recently an- 
nounced A-C polyethylene pipe com- 
pound are substantiated in commercial 
practice, Allied Chemical may turn out 
to be a strong contender in the race to 
produce polyethylene pipe which will 
tand up in chemical plant service 
Main stumbling block up to now has 
been long-term stress cracking, insufh 
cient resistance to hydrocarbon oils 
and organic solvents. Allied says that 
the problem has now been licked by 
development of high molecular 
weight polymer (average molecular 
weight more than 750,000). Details 


of the low-pressure process used have 
not yet been disclosed 

Commercial quantities of pipe are 
already being made by the Orangeburg 
Manufacturing Co., whose fabricating 
plants in N. Y. and Calif. are expected 
to absorb a major part of Allied’s 1957 
production. 

High bursting strength, superior 
temperature resistance, and absence 
of stress cracking would indicate appli- 
cation in the petroleum and chemical 
fields as well as in water supply sys- 
tems Irradiation is not necessary, 
Allied says, since the product will stand 
boiling water at low pressures, and will 
tand temperatures up to 150° F. at 


ordinary working pressures. 


(Continued on page 66) 


NUCLEAR FUEL REPROCESSING—NEW AEC POLICY 


Will the AEC’s latest action on 
chemical reprocessing contracts 
fulfill its ostensible purpose of 
providing a stable price on 
which present and prospective 
reactor owners and operators 
can base their estimates of op- 
erating costs? Will this action 
discourage potential investment 
of private venture capital in 
the fuel reprocessing field? 


AEC has recently announced that, un- 
til private facilities are in a position 
to handle the job, it will undertake to 
contract for reprocessing of fuels from 
private reactors, presumably in an 
AEC-owned and operated reprocessing 
plant. Standard daily processing 
charge has been set at $15,300, subject 
to adjustment for various types of fuel 


elements, etc. The proposed AEC 
plant is estimated to cost $20,570,000 
to construct, yearly operating costs are 
estimated at $4,592,000, including 
amortization 

Capac ity of the proposed AEC plant 
is assumed at 1 ton per day of natural 
or slightly-enriched uranium. Con- 
tracts with private reactor operators 
will run through June, 1967. 


Limited Capacity Needed 


Based on the power reactors pres 
ently under construction or projected 
in the near future, approximate calcu- 
lations indicate that the total fuel re- 
processing capacity needed will be 
somewhat less than one half ton per 
day. These figures were confirmed by 
CEP in an interview with W. K. 
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Davis, Chief of Reactor Development, 
AEC. According to Mr. Davis, one 
large plant, such as that envisaged by 
the AEC, could handle all fuel reproc- 
essing needs for years to come. 


Who Will Build the Plant? 


The dilemma confronting the AEC 
is clear—on the one hand, their stated 
policy is to encourage the participation 
of private industry in every phase of 
the nuclear power program; on the 
other hand, it seems improbable that 
smaller reprocessing units built and 
operated by private companies could 
match the economy inherent in one 
large central plant. An early decision 
is indicated as to who will erect and 
operate the necessary facilities—the 


Government or the chemical industry. 


— 
‘ 


SHARPLES Headquarters 
or PARTICLE CLASSIFICATION 


The SHARPLES SUPER-D-CANTER 


Continuously handles particles in 
slurries from a few microns in size up 
to '4” diameter, with solids contents 
ranging from 1% up to thick sludges — 
clays, ores, plastics, chemicals. 


The SHARPLES DH-3 NOZLJECTOR 


= 
The heavy-duty, continuous concen- 


trator-classifier with high efficiency on 
even the tough jobs. Built-in recycle 
feature. Rugged drive delivers full 50 
HP to the bowl. The DH-3 classifies 
extremely fine particles at high capacity. 


The SHARPLES SUPER The SHARPLES 
CLASSIFIER 


Particle size 
A revolutionary inno- bution analysis can 
vation in dry powder ‘ be made of fine dry 
classification in the par- particles in 15 min- 
ticle size range of utes to 2 hours with 
approx. 10 to 125 accuracy within 3 
microns—the Super The Sharples Micro- 
Classifier combines merograph is fast 


sharpness of separation becoming the stand- 


ard instrument of 


with high capacity and 
high product recovery Zh industry 


Take advantage of Sharples’ leadership in particle classification 
—send us your problems for evaluation and recommendation. 


HARPLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET PHILADELPHIA 40, PENIISYLVANIA 


SEATTLE LOS ANGELES © GAM FRANCISCO HOUSTON ST 
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available 
with 


FITTINGS 


New Bulletin 18RG describes 


SK's line of “Safeguard” 


Rotameters and gives detailed 


instructions for liquid 
and gas sizing. A special 
sheet fists fluids for 


which PVC is recommended. 


Send for your copy 


SK “Safeguard” Rotameters with Polyviny! 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 

Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 

First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 

Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—-one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount 
ing and to electric or pneumatic transmis 
sion for remote recording and controlling of 
fluid flow, and others. 


Schule and Koerting 


COMPANY 


MANUFACTURING ENGINEERS SINCE 1876 


2246 Gtate Road, Cornwelis Heights, Bucks County, Pa. 


ET APPARATUS Ack for Condensed Bulletin 11 ROTAMETERS & FLOW INDICATORS Ask for Condensed Bulletin 


mts Condensed EAT TRANSFER APPARATOS: toh fr Condensed PUMPS: tah 17.8 
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NEWS 


POLYETHYLENE PIPE 


(Continued from page 64) 


Welding 


Interesting sidelight is a hot weld- 
ing system said to be in development 
stage at Orangeburg Manufacturing. 
Plan is to incorporate welding coils in 
the fittings themselves. To make a field 
weld, it will only be necessary to hook 
up a battery to the coil 

Allied’s price for the new compound 
was not divulged However, represen- 
tatives of Orangeburg Manufacturing 
say that the pipe is cheaper than PVC 
pipe on the hasis of equal working 
pressures. 


MAJOR SULFURIC PLANT 


New contact type sulfuric acid 
plant goes on-stream at Le 
Moyne, Alabama, is evidence 
of continued growth of chemical 
industry in the South. 


Designed to service the chemical indus- 
try of the Mobile area, the new sul 
furic acid plant of Consolidated Chemi 
cal Industries, a division of Stauffer 
Chemical Co., is of the contact type, 
has a capacity of 500 tons a day 


View of CCI's recently completed and now 
on-stream sulfuric acid plant at Le Moyne. 


The large-scale growth of the chemi- 
cal industry in the south has led CCI 
to build this and four other sulfuric 
acid plants (at Houston, Baytown, 
Corpus Christi, and Baton Rouge) to 
serve the increasing needs. 

The Le Moyne plant is of the latest 
design, will furnish sulfuric in all 
strengths via tank car, tank truck, and 
barge 


A multi-million-dollar air liquefac- 
tion plant will be built at Acton, 
Mass., by Air Reduction Sales Co., a 
division of Air Reduction Co, Located 
near Boston, the plant will produce 
liquid oxygen, nitrogen, and argon 
Capacity will be 75 tons a day 


overall 


| | 
iid SK “SAFEGUARD” ROTAMETERS | 
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R-C blowers deliver 
clean air for processing 


In the modern Winston-Salem, North Carolina plant of this leading tobacco 
company, process air and vacuum are supplied to cigarette making machines 
from a central system utilizing Roots-Connersville blowers and vacuum pumps. 


As in a food plant, cleanliness is of utmost importance. The process air delivered 
by the R-C blowers is clean, dry, uncontaminated. Operating without internal 
friction, these blowers need no internal lubrication to maintain high efficiency. 
Only external bearings and gears require oil. Air is delivered free of oil vapors 
and moisture—as clean as it enters the blower. 

This is only one of the many performance-prove’ advantages of these famous 
blowers . . . and one of many reasons they are used to handle air or gas in hun- 
dreds of applications throughout industry. Experienced R-C engineering service 
for any product or process application is yours for the asking. For complete 
engineering data, write for Bulletin RB-154. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
sville, Indiana. In Canade—629 Adelaide $1, W., Toronto, Ont 


R-C equipment 
purchased for 
this installation 


Two 10 x 15 Blowers 
each rated 975 scfm, 
14.7 psia inlet, 20 psia 
discharge, 605 rpm, 36 
Hp. 

Three 10 x 18 Vacuum 
pumps each rated 735 
scfm with inlet at 18” 
Hg vacuum. 


Engineers — unusual career opportu- 
nities await you at Roots-Connersville 
Address your resume to Professional 
Employment Manager. 
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For R. J. Reynolds Tobacco Company 
“a 
| 
557 Indiana Ave, Co 


HILTON-DAVIS adds another 
BAKER PERKINS VACUUM MIXER 
to their production facilities 


Steadily increased demands during recent yeors for Flushed colors has 
made it necessary for the Hilton-Davis Chemical Co. of Cincinnati, Ohio, 
to continually expand their mixing capacity. Shown below is the latest 


Baker Perkins mixer that is now in service in “flushing” operations. 


Boker Perkins “flushers” have been instrumental in making it possible for 
Hilton-Davis to produce economical, superior quality pigments that are 


noted for their excellent brilliance, fastness, and uniformity. 


When you need good, dependable chemical mixing machinery that will 
help increase your production and keep your maintenance and operating 
costs low, it will pay you to consult a BAKER PERKINS sales engineer or 
write us today. 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION * SAGINAW, MICHIGAN 
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The giant towers of Cosden Petroleum’s refin 
ery at Big Spring, Tex., are a scenic sight on 
the flat Texas plain. Finished with resistant 
silicone-aluminum, it is painted in silver and 
gold with red, green, and block trim 


SODIUM BOROHYDRIDE 
GOVERNMENT 


_In the second of two contracts 
with Metal Hydrides, Inc., the 
U. S. Government contracts to 

buy output of plant now under 
construction. 


For its high-energy fuel program, the 
(government has contracted for the 
delivery of sodium borohydride valued 
at $9,200,000. Producer will be Metal 
Hydrides and the delivery will cover 
an 18 month period 

This is the second of two contracts 
Under the first contract, Metal Hy 
drides furnished land, site improve 
ments, rail sidings, and all building 
lor a plant capable ol tonnage produc 
tion of sodium borohydride. The Gov 
ernment is paying for the acquisition 
and installation of all equipment in the 
plant at an estimated cost of $4,400,000 

The plant is now under construction 
in Danvers, Mass. It is scheduled to 
be on stream in October 


A new ethanolamines unit that more 
than doubles the ethanolamines ca- 
pacity of Union Carbide Chemical is 
now on-stream at the company’s Sea- 
drift, Texas, plant Cj 


Plans for the construction of a $5 
million chemicals plant near Henry, 
Iil., have been announced by B F. 
| Goodrich Chemical Co. The plant will 
produce specialty organic chemicals 
such as anti-oxidants for use in petro- 
| leum, rubber, plastics, and other in- 
dustries. Completion is scheduled for 
| early 1958 0 


INDUSTRIAL NEWS 
45 


Davison pioneered in the development of the first commercially useful silica gel 
more than three decades ago, and fog years has been America’s 
leading producer. Silica gel, with its porous amorphous physical structure providing a 
surface area of 90,000 square feet per « ubic inch, is a unique compound of 
continuing importance and increasing application. Silica gel’s most important 
properties are its ability to condense and retain condensable gases in 
the porous structure and its regenerable nature through the application of heat or other 


elutriation methods. A wide variety of particle sizes, densities and adsorptive 
capacities are available, each having been developed to meet specific application 
demands. Investigate Davison Silica Gel, now 
See your Davison Field Service Engineer or write for technical literature 


DAVISON CHEMICAL COMPANY 


Division of W. 8. Grace & Co. 
Baltimore 3, Maryland 


Seles Offices: Baltimore, Md, Chicago, Il! Columbus, Obie; 
Heovsten, Texes; New York, N.Y 
Producers of: Catalysts, Inorganic Acids, Superphosphates, Triple Superphosphates 
Phosphate Rock, Silica Gels, Siicoflworides 
Sole producers of DAVCO’ Granulated Fertilizer 


ask for... 


Davison Silica Gel 

for the dehydra- 

tion of air and gos 

Syloid” 244 superior 

flatting agent in clear 
‘ alkyd finishes and 

Syloid™ 308 Syloid® Protek-Sorb”™ 121 Syloid® 162 

lacquer flatting prevents gos build for Method Il de alkyd-vrea varnish 


agen up in metallic paint. hydrated packaging flatting agent 
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PROGRESS THROUGH CHEMISTRY 
QUHA0MN... 
Cifica Gel 
IM 
| 
| 
| 
| 
be | 
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plant construction. 


Better Approach to 


VAPORIZING PROBLEMS 


Is Typified in this 
VERTICAL VAPORIZER 


for AMMONIA 
@ 16" od. «8 


Capacity 2700 pounds per hour boiled 
off from and at 32F with low pressure 
steam. Others available in capacities 
from 360 lbs. per hour to 6,000 Ibs. 
per hour. 


We also make these with combined 
vaporizer-superheater arrangement where 
the outlet gas must have superheat. 


Where definite predicted superheat is 
desired, we can provide internal super- 
heater as part of the vaporizer; or a 
separate superheater. 


The type illustrated is often used to 
pressurize ammonia storage tanks in 
cold weather. 


Armstrong specialization features strong 
mechanical construction. Tube ends all 
welded for maximum strength and en- 
during tightness. 


ASME stamped. 


We make two basic types of vertical bayonet vaporizer. Type 1—general 
purpose—for field use in vaporizing propane or butane. Type 2—heavy 
duty—using heavy TEMA R type of construction for refinery or chemical 


RICHARD M. ARMSTRONG CO. 


BOx 188 — - 
WEST CHESTER PENNA. | 
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This 120-inch diameter ammonium nitrate neu- 
tralizer is in service at the Mississippi Chemical 
Corp. plant at Yazoo City, Miss. The extremely 
low carbon content of the grade of steel used 
prevented harmful carbide precipitation during 
fabrication and erection by Vulcan Manufac- 
turing Division, Vulcan-Cincinnati, Inc 


Expansion programs at Naugatuck 
Chemical Division's (U.S. Rubber) 
| Baton Rouge installation will cost 
$9 million when all completed. One 
facet of the expansion 1s the 60% 
increase in production of Paracril oil 
resistant synthetic rubber that has just 
been completed | he see ond is the 
new Kralastic plastic materials plant 
now going up. This new plant will 
triple the company’s production capac 
ity for Kralastic, bringing the total 
ot plastic and synthetic rubber to 60 
million pounds a year O 


The largest catalytic reforming unit 
in the world has just gone on stream 
at Tidewater Oil's new Delaware 
City refinery. The unit is a 45,000 
bbl. a day Houdriformer. The giant 
unit, constructed by ¢ traun & 
Co., will be operated on a wide range 
of feedstocks, predominantly naphthas 
from Middle East crudes O 


A new sodium silicofluoride plant, 
costing more than $750,000, is now 
in full production at Pasadena, Texas 
Built by Olin Mathieson Chemical 
Corp., the new unit recovers fluorides 
from phosphoric acid manufactured at 
the adjoining fertilizer plant of the 
company's Plant Food Division O 


Construction of a second synthetic 
glycerine plant is under way at Dow 
Chemical’s Texas Division in Free 
port, Texas. Completion, cheduled for 
March 1958, will double Dow’s glycer 
ine capacity. The second plant will 
use the same Dow developed process 
involving propylene and chlorine as 
starting materials Oo 
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to 1001° process heating 
and cooling problems 


No one has made a recent check to determine just 
how many process heating and cooling assignments are 
taken on by standard Ross Exchangers 

There may be more than a 1001, or even a few less 
But this much is known . 

Standard Ross Exchangers are engineered and 
constructed to cope with the unusual as well as the 
routine jobs in chemical processing. There are 
so many types and sizes, so many kinds of materials, 
so many alternate features available it's hard 
to name a condition they don't meet 

Think of all the delays and costs that are spared 
in this way! With several designs pre-engineered 
and fully standardized in a large range of graduated 
sizes, units are readily assembled from mass 
produced parts and sub-assemblies in relatively no 
time at all for each application, What could 
be simpler? 

And when standard units cannot fill the bill 
precisely for all conditions, slight modifications often 
do the trick. Many a process problem has been 
successfully solved by Ross this way, too 


But why concern yourself with the problem at all? 
That's a job for Ross engineers. They're doing it 
for others, and can do it for you. Let Ross 
determine whether your needs call for standard, 
modified standard, or specially engineered 
units. Yes, let Ross do it, because Ross designs and 
builds all three! 


Write Ross Heat Exchanger Division of 
American-Standard, Buffalo 5, N. Y. In Canada: 
American-Standard Products (Canada) Limited, 


Toronto 5, Ont 
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| ROSS HEAT EXCHANGER 


‘DESIGN 
ENGINEERING 
* FABRICATION 


Process Industries 

have come to depend on Acme 

for more efficient equipment 

for virtually any purpose. 

Acme versatility has paid dividends 
to many processors in time and 
effort saved, in greater economy 

of operation and more productive 


yields of high quality products. 


The illustrations shown 
here are but a few from 
thousands of diverse units 
in current, successful use 


all over the world. 


When planning a replacement 
or expansion program, 


consult Acme first! 
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DEVELOPMENTS OF THE MONTH 


388 Glassed Centrifuge! Pumps. Designed for handling corrosive 
liquids in the chemical processing and allied industries 

The new pump is the result of engineering collaboration between 
the Pfaudier Co. and Goulds Pumps, in 

The pump is said to have extremely high resistance to practically all 
acids and alkalies. If is resistant to thermal shock and will normally 
withstand quick changes in temperature of the liquid handled up to 
at least 200° F. differential 

Goulds Pumps. in a detailed catalog on the Goulds Pfaudier 
pumps Included are cross section drawings, materials of construction 
specific ations and performance ves For turther information, circle 


number 388 on Data Post Card 


ENGINEERING DATA—EQUIPMENT 310 Rotary and Hydraulic Pump Catelog 
Also booklet “How to Solve Pumping Prob 


301 Electric Heaters and Heating Devices 
72-page publication from General Electric 
includes 16-page power requirements sec- 
tion, showing short and long form calcule- 
tions for heating applications 


302 Pneumatic Pressure Regulator and 
Shutoff Valve. Reduces high-pressure gas at 
3,000 Ib./sq.in. to predetermined lower out 
let pressure. Garrett Corp 


303 General Purpose Digital Computer 
Bulletin from Bendix Computer Division of 
Bendix Aviation describes low-cost accessory 
thet enables Model G-15 to operate as « 
digital differential analyzer. 


304 Hydraviic and Pneumatic Control 
Catelog. Bulletin from Barksdale Valves 
gives details on complete line of manual, 
solenoid, pilot-controlled valves, pressure 
switches 


305 Supersensitive Oxygen Indicator, Can 
measure as little as two parts per million 
of oxygen in hydrogen or inert gases 
despite presence of up to three per cent 
carbon monoxide. Baker & Co 


306 Mass Produced Nuclear Reactor, he 
AGN 201 Reactor, produced by Aerojet- 
General Nucleonics, is available for im 
mediate delivery. Descriptive bulletin 


307 Dry Chemical Weigh Feeder Materia! 
flow through machine is electronically con 
trolled. Accuracy to within | per cent 
Complete specifications aveilable from Syn 


tron Co 


308 Blending Systems. for all processes 


requiring fine powder blends of high uni lems.’ Geo. D. Roper Corp 
formity. Bulletin from Sprout, Waldron & 311 Meter, Regulater end Velve Coteleg 
Co Condensed 28-page catalog trom Rockwell 


Manufacturing Co 
309 Glass Protected Steel Smokestacks 
Said to offer 3 to 5 times longer protection 312 Mechanical Seal Catalog. An eng 
ageinst corrosion. Bulletin from A. O neered mechanical seal that rotetes with 
Smith Corp 


(Continued on page 7%) 
DEVELOPMENTS OF THE MONTH (Cont.) 


389 Viscometer Catalog. Brookfield Eng @ variety of plastic of alloy materials. For 
neering Laboratories offer catalog giving further information, circle number 389 on 


complete information on application of the Data Post Card 


Brookfield Viscometran for ntinuous in 

process viscosity measurement and control % 

The Viscometran is based on the same 

principle as the Brookfield “Synchro-Lectri 
7 


Viscometer. A cylinder or other appropri 


ately shaped spindle is rotated at a constant 
speed in the liquid under test. The torque 
required to produce this rotation is directly 
proportional to the centipoise viscosity of 
the fluid. The Viscometran transmits a vis 
cosity signal to @ suitable receiver by send 
ing an electrical impulse proportional to the 
torque required to rotate the spindle 

The instrument is said to be suitable for 
a wide range of materials of both New 
tonian and non-Newtonian types Tempera 
ture extremes offer no probiem since the 
Viscometran need not be near the test mea 
terial Practical working temperature is 
limited only by the melting point of the 
spindie used Corrosion protection is as 
sured since the spindle can be furnished in 


; 

~ 
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Goulds Pumps, inc 


ENGINEERING DATA—EQUIPMENT 


301 Electric Heaters and Heating Devices. 
72-page publication from General Electric 
includes l6-page power requirements sec- 
tion, showing short and long form calcula- 
tions for heating applications 


302 Pneumatic Pressure Regulator and 
Shutoff Valve. Reduces high-pressure gas at 
3,000 |b./sq.in. to predetermined lower out- 
let pressure. Garrett Corp. 


303 General Purpose Digitel Computer 
Bulletin from Bendix Computer Division of 
Bendix Aviation describes low-cost accessory 
thet enables Model G-15 to operate as « 
digital differential analyzer. 


304 Hydreviic and Pneumatic Control 
Catalog. Bulletin from Barksdale Valves 
gives details on complete line of manual, 
solenoid, pilot-controlled valves, pressure 
switches 


305 Supersensitive Oxygen Indicator, Can 
measure as little as two parts per million 
of oxygen in hydrogen or inert gases 
despite presence of up to three per cent 
carbon monoxide Baker & Co 


306 Mass Produced Nuclear Reactor, The 
AGN 201 Reactor, produced by Aerojet- 
General Nucleonics, is available for im 
mediate delivery. Descriptive bulletin 


307 Dry Chemical Weigh Feeder. Materia! 
flow through machine is electronically con 
trolled. Accuracy to within | per cent 
Complete specifications available from Syn 
tron Co 


308 Blending Systems. for all processes 


requiring fine powder blends of high uni- 
formity. Bulletin from Sprout, Waldron & 
Co 


309 Glass Protected Steel Smokestacks. 
Said to offer 3 to 5 times longer protection 
against corrosion. Bulletin from A 
Smith Corp 


DEVELOPMENTS OF THE MONTH 


388 Glassed Centrifugal Pumps. Designed for handling corrosi 
liquids in the chemical processing and allied industries 

The new pump is the result of engineering collaboration betwe 
the Pfaudier Co. and Goulds Pumps, inc 

The pump is said to have extremely high resistance to practically | 
acids and alkalies. It is resistant to thermal shock and will normal 
withstand quick changes in temperature of the liquid handled up 
at least 200° F. differential 
offer a detailed catalog on the Goulds-Pfaudl 
pumps. Included are cross section drawings, materials of constructio 
specifications and performance curves. For further information, circ 


number 388 on Data Post Card 


310 Retary and Hydraulic Pump Catalo 
Also booklet “How to Solve Pumping Pro 
lems.” Geo. D. Roper Corp 

311 Mater, Regulator and Valve Catalo 
Condensed 28-page catalog from Rockwe 
Manufacturing Co 

312 Mechanical Seal Catalog. An eng 
neered mechanical seal that rotetes wit 
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DEVELOPMENTS OF THE MONTH (Cont.) 


389 Viscometer Catalog. Brookfield Engi 
neering Laboratories offer catalog giving 
complete information on application of the 
Brookfield Viscometran for continuous in 
process viscosity measurement and control 

The Viscometran is based on the same 
principle as the Brookfield “Synchro-Lectric” 
Viscometer. A cylinder or other appropri- 
ately shaped spindle is rotated at a constant 
speed in the liquid under test. The torque 
required to produce this rotation is directly 
proportional to the centipoise viscosity of 
the fluid. The Viscometran transmits a vis- 
cosity signal to a suitable receiver by send 
ing an electrical impulse proportional to the 
torque required to rotate the spindle 

The instrument is said to be suitable for 
a wide range of materials of both New- 
tonian and non-Newtonian types. Tempera- 
ture extremes offer no problem since the 
Viscometran need not be near the test ma 
terial Practical working temperature is 
limited only by the melting point of the 
spindle used. Corrosion protection is as 
sured since the spindle can be furnished in 


@ variety of plastic or alloy materials. Fc 
further information, circle number 389 o 
Data Post Card 
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DEVELOPMENTS OF THE MONTH (Cont.) 


390 Screen for 
High Capacity 
ration. Dorr-Oliver 
Inc. announces aveail- 
ability of the OSM 
Screen for continu 
ous wet screening of = 
slurries containing 
non-fibrous solids. 
is said to be particu 
larly adaptable to 
seperation in the 8 oaseetl 
to 48 mesh range 
and to have capacity 
and efficiency far be- 
yond that of vibrat 
ing screens 

The unit is aveail- 
able in four standard 
sizes ranging in width from one to four feet in increments of one 
foot. Capacity is approximately 200 gallons per foot of width 
per minute when making # 48 mesh separation and as high as 
500 gallons per foot per minute in producing an 8 mesh separa- 
tion. In all units, the screen, as it wears, can be reversed to 


obtain the desired seperation and to meintain uniform weer 
ecross the face. For complete technical details from the manu 
facturer, circle number 390 on Data Post Card 


(Continued on page 75) 


JUST A MOMENT is needed to learn how to use this insert 
When looking through the front part of the magazine, pull 
the folder portion of the insert out to the right, and the 
numbers on the post cerd are convenient for circling 


THEN... 


| 
| 


4 


= 


_ 


AS YOU PASS the pull-out page, and it is on the left, fold 
the post card back along the vertical scoring, and once again 
the numbers are handy for civ ling 


Numbers followed by letters are for checking your interest in 
the products, equipment, and services advertised in this issue, 
the number corresponding to the page on which the ad 
appears. Letters indicate position on the page: L, Left; R right 
4 top; B, bottom A indicates a full page; IFC IBC, and OBC 
are cover advertisements. Numbers in the 300-series bring you 
new engineering data in the chemi-a! engineerir 9g field 


Be sure to include your name, address, and position 
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DEVELOPMENTS OF THE MONTH (Cont.) 


391 Centrifuge! Dust Separator, A new 
low-cost, high efficiency centrifugal dust 
separator, the “HV,” is announced by Dey 
Sales Co. Equipment is completely welded, 
made of heavy black iron, scientifically de 
signed for maximum efficiency. Path of 
dustladen air traveling through the “HV” 
encounters a minimum of turbulence due 
to the scroll inlet and airfoil design inlet 
vane. A steep, smooth cone assures uni 
form, quick delivery of dust to the dust 
outlet. Initial cost is reported to be lower 
than that of many light gauge, galvanized 
metal cyclones. The range of applications 
is wide; the unit can handle fibrous, granu- 
lar, abrasive, fine or coarse dusts at normal 
or high temperatures under pressure or 


vacuum conditions. Stainless steel units 
available if required. for further informe 


tion, circle number 391 on Data Post Card. 


392 Graphite Heat Exchanger. The “Polybloc” is composed 
of easily interchangeable impermeable graphite blocks, molded 
to give high thermal conductivity. The blocks have two sets 
of passages—radial and axial. Heat is exchanged between any 
two fluids in the same block. The blocks are molded, rather 
then extruded, so that 
the graphite particies 
ere in the correct 
elignment for the 
greatest thermal con- 
ductivity usually taken 
as @ heat coefficient of 
87 Btu. per hour per 
sq.ft. per “°F This 
coefficient is said to 
be almost equal to 
thet of copper, alumi 
num, and red brass, 
end to be considerably 
better than that of ex- 
truded graphite, cast 
iron, stainiess stee! 
tantalum, etc 

The manufacturers, 
the Carbone Corp., 
offer a bulletin with 
all technical details on 
the equipment and extensive tables on its corrosion resistance 
For further information, circle number 392 on Data Post Card 


393 Non-teaking Relief Valve. Developed by the Milton Roy 
Co. to assure the accuracy of their controlied-volume pumps 
Especially effective for chemical metering systems, these 
valves heve ball checks which provide tight shut-off, nom 
chattering, snap action, and high volume relief at low pres 
sures. A wide range of pressure 
settings can be changed with e 
screw driver, and internal parts 
can be cleaned or replaced with 
out removing valve from the line 
Constructed of steel, 316 stain 
less, Carpenter 20, or Hastelloy 
C, this valve hes a diaphragm 
protecting the spring and top 
works so that it can be used with 
corrosive liquids at pressures to 
1,500 Ib./sq.in. and temperatures 
to 250° F. For further informe 


tion, circle number 393 on Date 
Post Card 


(Continued on page 78) 


May 1957 (Vol. 53, No. 5) @ 75 


7 


4 
| 
| 
| 
‘ | 
c 
fan 
4 
4 x 
| 
i 
Zz 
' 
| | i 
| 
| 
3 
| 
' 
| 
! 
. 
3 
& 
& 


PRODUCTS ADVERTISED IN THIS ISSUE 


Methyl Ethyl Pyridine. Technical date 
on 2-methyl-5-ethyl pyridine from Carbide 
end Carbon Chemicals. Samples also aveil- 
able. 


3R Rotary Sifter Bulletin. Describes Mode! 
“WM” Bar-Nun Rotery Sifter, available with 
from 2 to 76 sq.ft. of screen surface. B. F 
Gump Co 


4A Fluid Separation Equipment. Bulletin 
and complete list of case histories on per- 
formance of Yorkmesh Demisters. Otto H 
York Co. 


6A Diephregm Control Valve Catalog. 
Engineering date from Kieley & Mueller, inc 


7A Mixer Selection Data. Catalog from 
Mixer Division, Eastern Industries, Inc, 
scribes portable, turbine, and top and side 
entering mixers. 


9A Compressors. Continuous, maintenance 
free performance with Cooper Bessemer in- 
dustrial compressors. Technical details from 
manufacturer. 


10A Design and Construction Services. 
Brochure from Southwestern Engineering 
Co. describes their facilities in petroleum, 
chemical, and ore beneficiation fields. 


TIA Special Purpose Stainless Steels. 44 
page booklet “Making the Most of Stainless 
Steels in the Chemical Process Industries.” 
Crucible Steel Co. of America 


12L Jobs for Designers. Process, process 
equipment, mechanical, instrument, power 
designers wanted by E. |. du Pont 


Industrial Mixers. Technical details 
from Philadelphia Gear Works on their line 
of Philadelphia Model PTS mixers 


14A Industrial Catalysts. For hydrogens 
tion, synthesis gases, and hydrogen genera- 
tion, desulfurization, new catalytic processes 
Bulletin from Girdler Co 


15A Heavy-Duty Compressors. Air and ges 
compressors for all chemical processing 
needs. Ingersoll-Rand. 


16A-17A Design, Engineering, Construc- 
tion. Bulletin from Blaw-Knox outlines scope 
of company’s activities in verious process 
industries 


18L Corrosion Resistant Packings and Seals. 
Catalogs from United States Gasket Co. give 
details of Teflon packings and mechanical 
seals. 


21A Chemical Process Valves. Bronze, 
iron, steel, and corrosion-resistant valves for 
every flow control problem. Wm. Powell 
Co 


25A Liquid Clarifiers. Bulletin from Cen- 
trico, Inc. describes Westfalia KG clarifiers 
for liquid clarification and solids recovery 


27A Pressure Leaf Filters. Process Filters, 
Inc. offers complete line of pressure leaf 
filters and accessories for wide range of 
process conditions. Bulletins 


284 Ball Bearing Swivel Joints. For 
cation from high vacuum to 15,000 Ib./sq 
in, and from sub-zero temperstures to 
750° F. Continental-Emsco Co. 


29A Water Conditioning Equipment. Cor 
plete details on feeders and other types of 
water-conditioning equipment aveilable from 
the Permutit Co 


230A Equipment Fabrication. All types of 
chemical process equipment in wide range 
of metals and alloys. Bulletin from Koven 
Fabricators, Inc. 


31A Industrial Filters. Adams filters fee 
ture safe cleaning without disassembly by 
sudden, high velocity reverse flow of back- 
wash liquid. Bulletins from R. P. Adams Co 


32A-33A Standardized Pumps. More then 
70,480 combinations from standard stocked 
perts. Bulletin from Worthington Corp. 


34A Indirect-Heat Rotary Dryers. Consult 
ing services, pilot plent tests, estimates 
without obligation. Louisville Drying Me 
chinery Unit, General American Transporte 
tion Corp. 


35A_ Electronic Flowmetering Systems. High 
accuracy through wide range of tempers 
ture, pressure, density, and viscosity condi- 
tions. Bulletin from Potter Aeronautical 
Corp. 


Mikro-Pulverizers. Available in cape 
cities up to 25,000 pounds per hour. Tech 
nical details from Pulverizing Machinery 
Division, Metals Disintegrating Co. 


38L High Pressure Needle Valves. Lerge 
or small valves in 416 stainless steel or other 
alloys to special order. Bulletin from August 
Spindler & Sons, Inc. 


39A Barges for Chemical Transport. Ingalls 
Shipbuilding Corp. specializes in building 
barges to your exact specifications and re 
quirements. 


40A41A Process [Equipment Bulletin. 
Covers all Allis-Chalmers equipment for the 
process industries. 


42L Entrainment Manvel. Sixteen-pege 
booklet discusses liquid/vapor separation in 
vecuum™ end flash towers, absorbers, scrub- 
bers, evaporators, and distillation equip 
ment. Schuyler Manufacturing Corp. 


43A44A Chemical Product information 
U.S.1. Chemical News describes new devel- 
opments and products of U. S. Industrial 
Chemicals Co. 


45A Molecular Sieve Adsorbents. Descrip- 
tive booklet “Molecular Sieves for Selective 
Adsorption” from Linde Air Products Co 


46A Wickel Alloy Steels. Consulting serv- 
ices on metal difficulties. Write for List A 
of available publicetions Internationa! 
Nickel Co 


478 Spiral Ribbon Mixers. in working co 
pecities from 1 to 500 cu.ft. Complete de 
tails from Read Standard Division of Capitol 
Products Corp 
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48a P tic jitters. Null-belence 
vector design permits 20-1o-] range edjvet 
ment without resetting zero. Bulletins from 
Republic Flow Meters Co 


49A Steam jet Syphon. Bulletin from 
Schutte and Koerting Co. describes complete 
line of SK jet apparatus 


508 Equipment Fabrication Fractionating 
towers, tanks, pressure vessels, digesters, 
etc. Posey tron Works, Inc 


SIA Vinyl Resins. Complete information 
on “Exon” resins from Chemical Sales Divi 


sion, Firestone Plastics Co 


Heat Exchangers. “Heliflow” exchang 
ers offer many edventages in chemical prox 
essing. Graham Manufacturing Co 


53A Vacuum Equipment. “Chil! Vectors,” 
steam-jet evectors, fume scrubbers, special 
jet equipment. CrollReynolds Co. Litere 


ture 


WNon-Pressurized Heat Transfer 
tems. Aroclor 1248. « highly stable chlort- 


nated polypheny! makes possible nor 
pressurized | quid phase heat transfer 
systems that operate up to 600° F. Tech 
nical date from Monsanto Chemical Co., 


Orgenic Chemicals Divisio 


OCIRCLE your Data 
Service requests on 
the handy postcard 
on page 74 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


56A Cooling Tower Gears. Fluor Western 
Gears assure longer life with lower main 
tenance cost. Fluor Products Co 


208A Nozzle Type SefetyRelief Valves. 
Adjustable nozzle ring essures sharp, con 
trolled pop action. Detsils from Crosby 
Valve & Gage Co 


5S7A_ Flexible Plastic Tubing. “Tygon” clear 
flexible plastic tubing is meade in six stand 
ard formulations and more then 50 standerd 
sizes. Booklet from U. S. Stoneware Co 


5S9A Circulating Heating Equipment. Wide 
range of temperatures end sizes. Many 
“package” units aveilable. Struthers Wells 
Corp. 

Jobs in Nuclear Power, Detailed 
brochure on engineering fellowship pro 
gram. Bettis Atomic Power Division, West 


inghouse 


61A inert Gas Generators, Complete facts 
end technical information from C. M Kemp 
Mig. Co 


(Continued on page 60) 


PRODUCTS ADVERTISED IN THIS ISSUE 


Methyl Ethyl Pyridine. Technical date 
on 2-methyl-S-ethyl pyridine from Carbide 
and Carbon Chemicals. Samples also aveil- 
able 


Rotary Sifter Bulletin. Describes Model 
“WM Bar-Nun Rotary Sifter, eveilable with 
from 2 to 76 sq.ft. of screen surface. B. F. 
Gump Co 


4A Fluid Separation Equipment. Bulletin 
and complete list of case histories on per- 
formance of Yorkmesh Demisters. Otto H. 
York Co. 


6A Diaphragm Centrol Valve Catalog. 
Engineering data from Kieley & Mueller, inc. 


7A Mixer Selection Data. Catalog from 
Mixer Division, Eastern Industries, inc., de 
ascribes portable, turbine, and top and side 
entering mixers. 


9A Compressors. Continuous, maintenance- 
free performance with Cooper Bessemer in- 
dustrial compressors. Technical details from 
manufacturer. 


10A Design and Construction Services. 
Brochure from Southwestern Engineering 
Co. describes their facilities in petroleum, 
chemical, and ore beneficiation fields. 


11A Special Purpose Stainless Steels. 44- 
page booklet “Making the Most of Stainless 
Steels in the Chemical Process Industries.” 
Crucible Steel Co. of America. 


12L Jobs for Designers. Process, process 
equipment, mechanical, instrument, power 
designers wanted by E. |. du Pont. 


13A_ Industrial Mixers. Technical details 
from Philadelphia Gear Works on their line 
of Philadelphia Model PTS mixers. 


Industrial Catalysts. For hydrogenea- 
tion, synthesis gases, and hydrogen genera- 
tion, desulfurization, new catalytic processes. 
Bulletin from Girdler Co. 


15A Heavy-Duty Compressors. Air and gas 
compressors for all chemical processing 
needs. Ingersoll-Rand. 


16A-17A Design, Engineering, Construc- 
tion. Bulletin from Blaw-Knox outlines scope 
of company’s activities in various process 
industries. 


18L Corrosion Resistant Packings and Seals. 
Catalogs from United States Gasket Co. give 
details of Teflon packings and mechanical 
seals. 


21A Chemical Process Valves. Bronze, 
iron, steel, and corrosion-resistant valves for 
every flow control problem. Wm. Powell 
Co. 


25A liquid Clarifiers. Bulletin from Cen- 
trico, Inc. describes Westfalia KG clarifiers 
for liquid clarification and solids recovery. 


27A Pressure Leaf Filters. Process Filters, 
Inc. offers complete line of pressure leaf 
filters and accessories for wide range of 
process conditions. Bulletins. 
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28L Ball Bearing Swivel Joints. For appli- 
cation from high vacuum to 15,000 Ib./sq 
in., and from sub-zero temperstures to 
750° F. Continental-Emsco Co. 


29A Water Conditioning Equipment. Com- 
plete details on feeders and other types of 
water-conditioning equipment available from 
the Permutit Co. 


30A Equipment Fabrication. Ali types of 
chemical process equipment in wide range 
of metals and alloys. Bulletin from Koven 
Fabricators, Inc. 


31A Industrial Filters. Adams filters fea 
ture safe cleaning without disassembly by 
sudden, high velocity reverse flow of back- 
wash liquid. Bulletins from R. P. Adams Co. 


32A-33A Standardized Pumps. More then 
70,480 combinations from standard stocked 
parts. Bulletin from Worthington Corp. 


34A = Indirect-Heat Rotary Dryers. Consult- 
ing services, pilot plant tests, estimates 
without obligation. Louisville Drying Ma- 
chinery Unit, General American Transporte- 
tion Corp. 


35A_ Electronic Flowmetering Systems. High 
accuracy through wide range of tempera- 
ture, pressure, density, and viscosity condi- 
tions. Bulletin from Potter Aeronautical 


Corp. 


37A Mikro-Pulverizers. Available in cape 
cities up to 25,000 pounds per hour. Tech- 
nical details from Pulverizing Machinery 
Division, Metals Disintegrating Co. 


38L High Pressure Needle Valves. Large 
or small valves in 416 stainless steel or other 
alloys to special order. Bulletin from August 
Spindler & Sons, Inc. 


39A Barges for Chemical Transport. Ingalls 
Shipbuilding Corp. specializes in building 
barges to your exact specifications and re- 
quirements. 


40A41A Process [Equipment Bulletin. 
Covers all AllisChalmers equipment for the 
process industries. 


42L Entrainment Manual.  Sixteen-page 
booklet discusses liquid/vapor separation in 
vacuum and flash towers, absorbers, scrub- 
bers, evaporators, and distillation equip- 
ment. Schuyler Manufacturing Corp. 


43A-44A Chemical Product information. 
U.S.1. Chemical News describes new devel- 
opments and products of U. S. Industrial 
Chemicals Co. 


45A Molecular Sieve Adsorbents. Descrip- 
tive booklet “Molecular Sieves for Selective 
Adsorption” from Linde Air Products Co. 


46A Nickel Alloy Steels. Consulting serv- 
ices on metal difficulties. Write for List A 
of available publications. International 
Nickel Co. 


478 Spiral Ribbon Mixers. in working ce 
pacities from 1 to 500 cu.ft. Complete de- 
tails from Read Standard Division of Capitol 
Products Corp. 


48A Pneumatic Transmitters. Null-belance- 
vector design permits 20-to-] range adiust- 
ment without resetting zero. Bulletins from 
Republic Flow Meters Co. 


49A Steam Jet Syphon. Bulletin from 
Schutte and Koerting Co. describes complete 
line of SK jet epparatus 


50B Equipment Fabrication. Fractionating 
towers, tanks, pressure vessels, digesters, 
etc. Posey iron Works, Inc 


SIA Vinyl Resins. Complete information 
on “Exon” resins from Chemical Sales Divi- 
sion, Firestone Plastics Co 


Heat Exchangers. “Heliflow” exchange 
ers offer many advantages in chemical proc- 
essing. Graham Manufacturing Co. 


53A Vacuum Equipment. “Chill-Vactors,” 
steam-jet evectors, fume scrubbers, special 
jet equipment. CrollReynolds Co. Litere 
ture. 


54A Non-Pressurized Heat Transfer Sys 
tems. Aroclor 1248, « highly stable chiori- 
nated polyphenyl, makes possible non 
pressurized liquid-phase heat transfer 
systems that operate up to 600° F. Tech 
nical data from Monsanto Chemical Co., 
Organic Chemicals Division 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 74 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


56A Cooling Tower Gears. Fivor-Western 
Gears assure longer life with lower main 
tenance cost. Fluor Products Co 


208A Nozzle Type Safety-Relief Valves. 
Adjustable nozzle ring assures sharp, con- 
trolled pop action. Details from Crosby 
Valve & Gage Co. 


57A_ Flexible Plastic Tubing. “Tygon” clear 
flexible plastic tubing is made in six stand 
ard formulations and more than 50 standard 
sizes. Booklet from U. S. Stoneware Co. 


59A Circulating Heating Equipment. Wide 
range of temperatures and sizes. Many 
“package” units available. Struthers Wells 
Corp. 

60A Jobs in Nuclear Power. Detailed 


brochure on engineering fellowship pro 
gram. Settis Atomic Power Division, Wes» 


inghouse. 


61A Inert Gas Generators. Complete facts 
and technical information from C. M Kemp 
Mfg. Co. 


(Continued on page 80) 
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Spray Drying is the modern labor-saving process used to produce products with greater sales 


appeal, often at reduced production costs. Numerous processes in use today are subject to the 


same modernization as has been applied, with Bowen cooperation, in many leading industries: 


Electronic industry benefits by a Evaporation loss of crude oil can New sterile Plasma Volume Ex- 
high quality finely blended ho- now be reduced by 80-90 per cent pander for intravenous injections 
has saved countless lives in both 


mogenous Titania material which with nitrogen-filled microscopic 
phenolic spheres which form vapor military and civilian use 


is easily extruded for special di- 


electric parts . seal on stored crude oil . 
an 


FIRST FIRST FIRS] 

SPRAY DRIED SPRAY DRIED SPRAY DRIED 
BY <« BY BY 

American Bakelite Commercial 


Lava Solvents 


Developing 
New Products on Bowen 


SPRAY DRYERS 


And, many other companies with 


Controlled spherical shape, free- 
flowing characteristics and high whom Bowen has worked have 
pioneered with Bowen Equipment 


Patented Bowen air cooling fea- 
tures made possible the large pro- 
duction of thermoplastic and density of spray dried Ferrites, 
makes possible superior perform- to produce a FIRST-of-its-kind 
ance of electrical cores. . . product. Bowen engineers are 


thermosetting resin powders 


eae = available to work with you to 
DRIED DRIED incorporate Spray Drying in the 
BY production of your products. 
- 4 Whether you are producing a high 

Plaskon fs Stackpole cost quality product or a_ basic 
~_ Carbon material in quantity where low 


cost is the determining factor, you 
should investigate Spray Drying. 


Write for BOWEN ENGINEERING, INC. 
nteresting 00 NORTH BRANCH 13, NEW JERSEY 
THE BOWEN 


LABORATORY 
SPRAY DRYER 


We will be glad to 
send it~ No obligation 34 
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BOWEN SPRAY DRYERS 
Always Offer You More! gi 
gecoenized Leader in Spray Dryer gineering since 197° 
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the shaft. 17-page bulletin from Durametal 


lic Corp 


314 Stainless Steel Rotary Pump. low 
capacity self priming positive displacement 
pump in 304 molybdenum-tree  stainiess 
steel available from Eco Engineering Co 
Capacities to 10 gal./min. and pressures 


to 75 |b./sq.in 


315 Centrifugal Oil Purifiers. The De Lave! 


Direct Motor Drive Oil Purifier is available 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


394 Improved Pinch Type Valve. New 
models of the Massco Grigsby Pinch Valve 
are said to incorporate several improvements 
of value in chemical plant applications 

The valve is specially designed for han 
dling abrasive and corrosive pulps and 
liquids t is available with either rubber 
or neoprene sleeves, in sizes from 1 to 14 
inches inside diameter for pressures to 


150 Ib. /sq.in and temperatures to 200 


Outstanding feature is “Hydral-Air” oper 
ating mechanism for easy fast closing. Can 
also be equipped for automatic regulation 
to control liquid level or rate of flow in 
pipe lines 

Sleeve arrangement forms a perfect seal 
eliminates packing glands and prov des 
straight unobstructed flow No working 
parts are in contact with pulp or liquids 

Complete specifications and information 
on recommended chemical applications 
available from the Mine & Smelter Supply 
Co For further information. circle number 


194 on Data Post Card 


Continued on page 80) 


in six sizes, with either stationary or por 
table base. Bulletin from De Laval Separator 


Co 


316 Portable Mass Spectrometer, 2! 
611 mass spectrometer, produced by Con 
olidated§ Electrodynamics Corp is de 
signed to analyse extremely small amounts 
gaseous mixtures, Bulletin 

317 Water and Aqueous Liquid Filters 


Booklet giving gal./min., operating pres 


sures, tube lengths, pipe sizes, inlet-outlet 
sizes, height, and weight of “Fulflo” filters, 


made by Commercial Filters Corp 


318 PVC Fan. Available in several belt- 
driven sizes from 12 in. to 40 in. diameter 
Capacity from 200 to 10,000 cw.ft./min 
radial-bladed 


Centrift sgal non-overloadir 9g 


design. Chicago Blower Corp 


319 Dual-Flow Rotary Dryer 


bulletin gives design and construction fee 


Single sheet 


tures, other technical details of dual-flow 
rotary dryer, made by Carpco Manufactur 


ing, in 


320 Air Compressor Catalog. Specifications 
and selection data on line of compressors 
from 4 through 20 horsepower Brunner 


Manufacturing Co 


321 Resin Bonded Fiber Glass Equipment 
Combines strength of steel, lightness of 
e of alloys and 


aluminum, corrosion resistanc 


vitreous materials. Bulletin from du Verre 


322 Nuclear Reactor Simulator Assembly 
Makes vivid graphic demonstration of nu 
clear reactor kinetics Semi-portable Bul 


letin from Leeds & Northrup Co 


323 Flow Tube Performance Data. Bulletin 
from Foster Engineering Co. gives perform 
ance and calibration curves for “Gentile’ 


flow tubes 


324 Super Pressure Equipment. |00-page 
catalog describes vaives, fittings, reaction 
vessels, Compressors, pumps, complete pilot 
plant units—all designed for extremely high 


pressures American tostrument Co 


325 Automatic Control Valves. Pressure 
temperature, and level control valves for 
every chemical process application. Catalog 


from Atlas Valve Co 


326 Distilled Water Piping 


fittings, valves, combine the chemical pro 


Tin-lined pipe, 


tection of pure tin with strength and dura 
bility of threaded pipe. Bulletin from Barn 


stead Still & Demineralizer Cc 


327 Indicating Pneumatic Transmitter. For 
the precise measurement and transmission of 
flow, liquid level, differential pressure 
Specifications and technical details in bul- 


letin from Barton Instrument Corp 


328 = Liquid-Gas Separation Equipment. Con 
tinuous, automatic removal of water, water 
oil emulsions, and dirt from compressed air 
and gases is possible with the “Liqui-Jector 


made by Selas Corp. of America. Bulletin 


329 Steel and Alloy Equipment. A!| types 
of chemical processing equipment in carbon 
steels, stainless, clads, alloys. Bulletin from 


R. E. Moyer, Inc 


330 Purifier Catalog. Purifiers, mist extra 
tors scrubbers, steam traps strainers, for 
the chemical and petoleum industries Vv. 


Anderson C« 


331 Industrial Pump Data. Bulletin from 
Johnston Pump Co. describes complete line 
of industrial pumps, heads to 1,200 feet 
capacities to 12,000 gal./min 
to 600” F 


temperatures 


78 @ CHEMICAL ENGINEERING PROGRESS, May 1957 (Vol. 53, No. 5) 


MATERIALS 


358 Product and Process Index 


brochure from Union Carbide and Carbon 


42-page 
Corp. lists products and processes offered 
by their divisions and subsidiaries 


359 Rigidized Tefion 


s said to be relatively stable 


“Enflor a new 
rigidized Teflor 
at 575° F. and to surpass normal Teflon in 
load, temperature, coefficient of friction and 


wear resistance Catalog from Enflo Corp 


360 Corrosion Inhibitor Data. Bulletin from 
O'Brien Industries, Inc. describes properties 
of “O'B-Hibit an inhibitor for se with 
sulfamic, oxalic, phosphoric, and all sulfate- 


based acids 


361 Lithium Compound Data Sheets. Com 
pilation of data sheets from the Foote Mir 
eral Co. gives chemical and physical proper 


ties of lithium compounds 


362 Heat-Stable Silicone Rubber. “Silastic 
916" made by Dow Corning Corp. is said to 
combine thermal stability and high dielec 


tric properties of silicone rubber with me 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 74 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


chanical strength and abrasion resistance of 
natural rubber. Pilot plant quantities avail 


able 


363 Chrome Nickel Cast tron Alloy Pipe 
Specifications, sizes, dimensions, approxi- 
mate weights of “CNI” pipe, product of 


Attalla Pipe and Foundry Co. Bulletin 


364 Mechanical Packings Brochure. Crane 
Packing Co. offers brochure on chemically 
inert mechanical packings fabricated fron 


DuPont Teflon 


365 Industrial Chemicals. 2! page booklet 
from the Harshaw Chemical Cx lists wide 
range of industrial chemicals made by the 


company 


366 Glycol Data Folder 


read charts showing physical properties of 


Fifteen easy-to 


interest to users of diethylene and triethy! 
ene glycols. Carbide and Carbon Chemicals 


Co 
367 New Boron Chemicals. American Pot 


ash & Chemical Corp. anr neces productior 


of boron trichloride and boron tribromide 


368 Aluminum Corrosion Guide Many 
graphs showing yearly orrosion rate of 


Continued on page 80 
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are Second Nature to 


These photographs show installations of special 
ADSCO Corruflex Expansion Joints at the Fairchild 
Engine Division, Fairchild Engine & Airplane Corp., 
Deer Park, Long Island, N. Y. All joints are designed 
to absorb lateral motion only, except that the long 
universal joint, right center, also absorbs any axial 
growth of its own. All joints are equipped with inter- 
nal sleeves to smooth out the flow of high-tempera- 
ture air being carried by the piping systems. They 
are not standard joints; they are specially engineered, 


specially manufactured 


A few years ago, when ADSCO was pioneering pack- 
less joints for special work, a job like this took con- 
siderable engineering and manufacturing time... 
because it was a new field. But since then, ADSCO 
has acquired so much experience from so many spe- 
cial orders that special jobs like the Fairchild one are 


truly “second nature”. 


Special applications of packless joints are developed 
caretully but not laboriously. Experience enables 
ADSCO engineers to get the work out easily and 
with confidence. Consult them next time you have a 


special piping problem. 


REMEMBER! 
Use ADSCO Expansion Joints instead of Pipe Bends = AMERICAN [)ISTRICT STEAM J) IVISION 


of these advantages. 
MANUFACTURING ComPANy 


1. LESS HEAT LOSS 3. L855 SPACE 20 M . 
ILBURN ST BUFFALO 12, N. Y. 
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MATERIALS (Cont.) 


more than 100 chemicals and other corrosive 


materials on aluminum. Reynolds Metals Co 


369 Surface Active Agent from Sugar 
Technical data sheet on “Sucrodet D400 
said to be the first surface active agent 
from sugar, offered by Berkeley Chemical 
Corp 


370 Silicon Data 20-page monograph 
“The Relation of Silicon and its Properties 
to the Electronics Industry offered by Aries 


Laboratories, Inc 


371 Teflon Resin-Glass Fiber Pipe. Four 
page bulletin from Resistofiex Corp. gives 
specifications of “Fluoroflex-T pipe a chemi 
cally inert, fracture-proof pipe processed 


from Teflon resin and glass fiber 


372 Impervious Graphite Selection Guide 
Expanded bulletin from National Carbon Co 
gives recommendations tor application of 
“Karbate impervious graphite and “Na 


tional” resin base cements 


373 Surface Active Agent Bulletin. Tech 
nical data on the seven types of “Aerosol 
surface active agents offered in commercial 


quantities by American Cyanamid 


374 Seamless & Welded Pipe Catalog. in 
carbon, alloy, & stainless steels. Dimensions 
weights specifications grades analyses 
Babcock & Wilcox Co 


375 High Purity Dicyclopentadiene. Com 
plete new technical bulletin with character 


istics and reactions available from Enjay Co 


376 Pipe and Block Insulation. “Therma 
sil,” product of Ehret Magnesia Manufactur 
ing Co is @ hydrous silicate compound 
blended with other selected inorganic ma 
terials reinforced with long asbestos fibers 


For femperatures up to 1,200" F Literature 


377 Nonionic Surface Active Agents. Dato 
sheets from Industrial Chemicals Division of 
Olin Mathieson Chemical Corp. give proper 
ties of new “J” series of nonionic surface 


active agents 


378 Zirconium and Hafnium Booklet. 
Twelve-page booklet from U. §. Industrial 
Chemicals Co. gives mechanical and physical 


properties 


379 Isophthalic Acid Alkyds. Complete 
descriptions and detailed specifications in 
brochure from Reichhold Chemicals, In 


SERVICES 


381 Welding and Metallizing Services. Two 
descriptive bulletins from Protective Coat 


ings Division of Metalweld, Inc 


382 Engineering and Construction Services. 
28-page brochure from Blaw-Knox Co. de- 
ascribes complete engineering and construc 
tion services offered by its Chemical Plants 


Division to the petroleum industry 


383° Nuclear Reactor Training. Brochure 
from Daystrom Nuclear describes their ex 


tensive new educational facilities at West 
Caldwell, N. J 


384 Ultrasonic Welding. Bulletin from 
Aeroprojects Inc gives details of ultrasonic 
equipment for joining similar or dissimilar 
metals by the introduction of vibratory en 


ergy 


385 Chemical Disposal Service. industrial 
By-Products & Surplus Co., Division of 
Aceto Chemical Co., announces new service 
for disposal of accumulated unwanted 


chemicals 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


395 Duplex Replaceable-tining Pump. Van 
ton Pump & Equipment Corp. announces 
availability of new 40 gai./min. duplex 
“flex-i-liner”’ pump. The duplex pump main 
tains all of the basic features of other 
Vanton pumps in that there are no stuff ng 
boxes or shaft seals. The fluid is in contact 
only with the outer surface of replace 
able flexible liner and the inner surface 
of the housing. A rotor, mounted on an 
eccentric shaft within the flexible liner 
progressively pushes the fluid about ts 


outer surface 


The pump has two fluid cavities, each 
activated by an eccentric 180 oppos: 
tion, allowing a balanced fluid flow free 
of pulsation. It is driven through a built-in 
gear reduction located between the two 
fluid ends Therefore, while the motor 
speed is 1,800 rev./min., the pump shaft 
speed is 1,200 rev./min 

The pump is self-priming and will handle 
corrosive liquids, gases, abrasive slurries, 
pharmaceuticals, or viscous fluids. Complete 
catalog available. Circle number 395 on 
Data Post Card 


(Continued on page 82) 


386 Nuclear Research and Design. Ad 
vanced Scientific Techniques Research Asso 
ciates (Astra) offer brochure describing 
their nuclear research and design facilities 


387 Nuclear Design and Construction 
Brochure titled “Nuclear Power Facilities 
and Activities” reviews role of Combustion 


Engineering, Inc. in the nuclear field 
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PRODUCTS ADVERTISED IN 
THIS ISSUE (Cont.) 


624 Vertical industrial Pumps. Capacities 
from 20 to 3,000 gal./min. Heads to 600 
Ib./sq.in. Bulletin from Layne & Bowler 
Pump Co 

63A Chemical Porcelain Products. Special 
sleeves, nozzles, tubes, pipes and fittings, 
etc Description and specifications from 


Lapp Insulator Co 


65A Particle Classification Equipment 
“Super-D-Canter” and “DH-3 Nozljector for 
wet classification; “Super Classifier’ and 
“Micromerograph” for dry powders Sharples 
Corp 

66L Rotameters. SK “Safeguard” Rotam 
eters now available with PVC end fittings 
for corrosive service. Bulletin from Schutte 
and Koerting Co 

67A_ Industrial Blowers. Engineering serv: 
ices on any product or process application 


offered by Roots-Connersville Blower 


68L Vacuum Mixers. Details on line of 
chemical mixing machinery fron Baker 


Perkins, Inc 
69A Silica Gel. Wide variety of particle 
sizes, densities, and adsorptive capacities 


Technical data from Davison Chemical Co 


7OL Vertical Bayonet Vaporizers. Two 
types general purpose for propane or 
butane; heavy duty for refinery or chernic al 


plant use. Richard M. Armstrong Co 


JIA Standardized Heat Exchangers. A 
ready answer to many process heating and 
cooling problems Ross Heat Exhanger 


Division of American Standard 


72A Process Equipment Fabrication. De 
sign and fabrication in all ferrous and non 
ferrous metals Acme Coppersmithing & 


Machine Co 


77A Spray Dryers. Bowen Engineering 
Inc. offers consulting services on any spray 


drying problem 


79A Specially-Engineered Expansion Joints 
Adsco expansion joints said to be superior 
to pipe bends because of less heat loss 
less pressure drop, less space, less cost 
American District Steam Division Yuba 


Manufacturing Co 


BIA Chromi Stain Steels. Types 
405, 4110, and 430 stainless plate available 
on quick delivery from G. O. Carlson, Inc 


83A Teflon Pump. Eightpage catelog 
from Vanton Pump and Equipment Corp 
tells whole story of new Teflon pump 


85A Equipment Fabrication. Sun Ship 
building & Dry Dock Co. offers help in over- 
coming any problem of construction or 


shipment 


86L Corrosion Resistant Rotary Pumps. New 
rotary pump, made by Eco Engineering Co., 
uses fluid Teflon shaft seal. Literature 


87A impervious Graphite Data. Technical 


data on “Karbate” impervious graphite 


(Continued on page 82) 
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Available now from Carlson 


...any size and shape you want 
in Types 405, 410 and 430 stainless plate 


Carlson's stock of Types 405, 410 and 430 chromium cost less than chromium-nickel stainless steels and if you 
stainless plate is the largest ever. You can order plates, need irregular shapes and sizes, experienced men with 


large or small, and get delivery in a few days. Types specially designed equipment can cut your plates and 


405 and 410 find wide application in petroleum process get them out in a hurry. Carlson provides a complet 
ing. Type 430 is generally usec yw furnace parts, 
| si arvana sed ft furnace I service with a flexible operation to take care of your 
annealing boxes and *.itric acid storage tanks. Consider 
specific requirements. This combination of stock, special 
the 400 series if you need stainless plates right now, 


ization and service saves you time and money, gives you 


Prompt delivery isn’t your only advantage. These grades what you want when you want it! 


GIOIGARITS ON EZ 


Sloinleus C beck, | 


THORNDALE~ PENNSYLVANIA 


Soles es on Prime pal Caves 


PLATES * PLATE PRODUCTS + FORGINGS + BARS + SHEETS ‘No 1 Finish 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


equipment and “National” resin base 


cements. National Carbon Co 


86L Steam Jacketed Flexible Ball Joints 
Available in 2, 3, 4, and 6 in. sizes. Catalog 


from Barco Manufacturing Co 


89A Plant Design and Construction. Hy 
drocarbon processing plants, gas producing 
plants, chemical plants, specialty catalysts 
Girdler Co 


VIA Tubing for Heat Transfer Equipment 
Bulletin from Babcock & Wilcox Co gives 
technical data on BAW electric-resistance 


welded carbon steel tubing 


92t Oil Reclaimer Systems. Will maintain 
oil free of all solids, sludge, acid, moisture 
solvents, and dissolved gases and restore 
viscosity and dielectric strength Bulletin 


from Hilliard Corp 


93A Custom-Built Filters. The Eimco Re 
search and Development Center is at your 
service for solution of individual filtration 


problems. Eimco Corp 


Tank Vents and Flame Arrestors. For 
maximum protection of volatile liquids in 
storage. Black, Sivalis & Bryson, Inc. Cata 


log 


95A Design and Construction 
New Badger-built plant for Cosden Petro 


Services 


leum Corp. uses new process to make 
styrene directly from gasoline Brochure 


from Badger Manufacturing Co 


96L Teflon Products Bulletin. Describe: 


full line of Teflon sheet, rod, and tubing 


Crane Packing Co 


97A Magnetically Agitated Autoclave. The 
“Magne Dash” autoclave, made by Auto 
clave Engin 5, is ideal for small batch re 


search work, Pressures to 5,000 Ib. /sq.in 


98L Air Drying Equipment. Bulletins from 
Niagara Blower Co. describe the controlled 
humidity method using “Hygrol” moisture 


absorbent liquid 


99A Corrosion Resistant Pumps. Series H 
Durcopumps available in Durimet 20, 300 
series stainless steels, and 11 other standard 


alloys. Details from the Duriron Co 


100L Flexible Metal Hose. In bronze, car 


bon steel, and Monel with standard or spe 


ciai fittings. Bulletin from Packless Metal 


Hose, Inc 


101A Industrial Crystatlizers. All types of 


batch of continuous crystallizers Facilities 
available for pilot testing of samples Chi 


cago Bridge & Iron Co 


1044 Screw Pumps. Capacities from |! to 
1 Oo¢ gal./min.; viscosities from 32 SSU to 
1,000,000 SSU 


& Pump Co 


Details from Sier-Bath Gear 


105A Chemical and Petrochemical Plants 
The Lummus Co. has more than fifty years’ 


experience in design and construction 


106L Wire Cloth Catalog 


catalog from Cambridge Wire Cloth Co 


Ninety page 


describes full range of wire cloth available 


107A Pre-engineered Heat Exchangers. Bu! 
letin with complete technical information 
unit diagrams, pressure tables, specification 


data. Whitlock Manufacturing Co 


108L Liquid Gas Pumps. Specially de 
signed for handling liquid ox ygen, nitrogen, 
and other gases Bulletin from Lawrence 


Pumps, Inc 


109A Tubular Filters Easy maintenance 
and low cost in small or variable processes 
Industrial Filter & Pump Manufacturing Co 
Bulletin 


110L Spray Nozzle Catalog Complete 


selection of standard nozzles available fromm 


stock. Spray Engineering Co 


111A Plant Problems in 
process and chemical plant layout simpli 
fied by “Visual” planning cubs Brochure 


"Visual Plant Lay 


layout Kit 


with « omplete details 


outs, Inc 


=Anti-Corrosive Wire Cloth. Complete 
line of woven wire cloth and wire cloth 
parts in all malleable metals. Catalog fror 
Newark Wire Cloth Co 


113A Leakproof Pumps. The “Chempump 
combines pump and motor mn single leak 
proof unit. No shaft sealing device re 


quired, Details from Chempump Corp 


Rota-Cone Vacuum Dryer. sizes 
from 0.1 to 325 cu.ft. operating capacity 
Folder with specifications from Paul O 
Abbe, In 


DEVELOPMENTS OF THE MONTH (Cont.) 


115A Heat Transfer Equipment. in al! 
grades of carbon, alloy, and stainless steels, 
nickel, aluminum, and special low-tempera- 
ture materials. General catalog from Efco 
Heat Transfer Equipment 


116L Insulated Thermocouple Wire. Bu! 
letin from Claud S$. Gordon Co. describes 
advantages of bonded staple yarn insula 
tion and gives ordering information 


116R Water Demineralization Cost Informa- 
tion. Reprint of article outlining costs by 
various ion-exchange systems. Illinois Water 


Treatment Co 


117A. Direct Flow Condensed 


catalog on complete line of pumps made by 


Aldrich Pump Co 


Pumps 


118L Impervious Graphite Heat Exchangers. 
Over 125 increments of heat transfer sur 
face available in standard “iImpervite” tube 
and shell exchangers Bulletin from Falls 


Industries, Inc 


119A Diaphragm Valves. Wide choice 


body and diaphragm materials. Crane Co 


121A Pump Bulletin. Describes Type DL 
DM interchangeable component pump line 
perform 


Specific ations dimensional data 


ance charts. Peerless Pump Division, Food 


Machinery and Chemical Corp 


122TL Germanium-Selenium Rectifiers. 
Priced to compete with ordinary mass-pro 
duced equipment Details from Sel-Rex 


Corp 
122BL Adjustable Sprocket Rim. Simplifies 


pipe layout, fits any size valve wheel. De 
Babbitt 


scriptive catalog and price list 


Steam Specialty Co 


123A Heat Transfer Medium. Complete 
technical data on Dowtherm available from 


the Dow Chemical Co 


1244 Standardized Heat Exchangers. Quick 
delivery on all types of stainless steel heat 
exchangers. Doyle & Roth Manufacturing 


Co 


125A Equipment Fabrication Chemical 
processing equipment in steels and alloys 
106 years of experience. Graver Tank 4 


Manufacturing Co 

1264 Centrifugally Cast Pipe. Alloyed to 
resist corrosion and high temperature Wide 
range of sizes. Duraloy Co 


Continued on page 84 


396 Low-Cost Vibrating Dryer. Carrier Conveyor Corp. offers a new 


low-cost mechanical 
chemical powders 


Carrier feeder 


mesh white crystalline material, drying it from If to 4 


without harming the 


especially suitable for pharmaceutical and 


iNlustrated is 3 ft. by 15 ft. model, fed by small 


Combination handles 900 pounds per hour of 100 


moisture 


crystals. Conveying speed is variable from 4 to 


6 feet per minute with an average retention period of 2\/2 minutes 


Steam coils preheat the drying air which is forced through the screen 


and the vibrated mat 


per minute of drying air 


inlet temperature at 


at wet end is 200” F 


to reduce air velocity and « 


from the manufacturer. Circle number 396 on Data Post Card 
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discharge end is ) f 


vibrating hood o ry 


materia Approximately 3,000 cubic feet 
is used, zoned by internal baffles so that 
Maximum temperature 
hamber provided 


onsequent dust losses. Full details available 


Continued on page 84) 
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HOW VANTON DESIGN 


WORKS 


Liquid flows in channel 
between molded plasti 
body and synthetic flex 
i-tiner (1) ¢ No tiquid 
touches metal « Liner 
flanges secured to plas 
tic body by bolted face 
plates (2) « Pumping 
mechanism is rotor 
mounted on eccen tri 
haft (3) « At each rev 
olutior t pushes tiner 
against body biock and 
sweeps a siug of liquid 
around the circular track 
from intet to outlet All 
bearings are outside of 
fluid area, and iocated 
within a protective 
less steel assembly in 
the event of flex-i ner 
failure (4) « Liners are 
replaced in minutes, with 
process line, by 
ply removing tace 
and face plate 
ng old tiner out 


(5) 


VANTON’S NEW TEFLON PUMP! 


No stuffing-box or shaft seals to leak, 
contaminate, or require maintenance! 


Long-term maintenance-free operation 
even with aqua regia! 


Now at last, here's a pump to solve for good your problems of 
pumping corrosive or abrasive liquids or slurries! HCl, caustics, 
TiCl,, even fuming HNO, and fuming H.SO, (oleum), all yield 
to the combination of Vanton’s unique pump design with Teflon 
and Kel-F elastomer, the outstanding new fluorocarbons that 
remain unaffected by even aqua regia! 


The Vanton Pump design eliminates stuffing boxes, shaft seals, 
gaskets, and check valves. Previously available in many other 
plastics and synthetics, its appearance now in fluorocarbon mate 
rials enables it to provide prolonged maintenance-free pumping 
of almost any corrosive or abrasive substance in commercial pro 
duction today 


All Vanton pumps are self-priming, high-vacuum, and available 
in a broad range of capacities from '4 to 40 g.p.m. In addition to 
Teflon, they are obtainable in 7 body and 10 flex-i-liner material 
including polyethylene, Buna N, hypalon, Kel-F, et« 


*TEELON—Reg. trade-mark of lu 
°°K Reg. trade-mark of Minne 


FOR NEW @ PAGE 
VANTON CATALOG TODAY 
give he 


VANTON PUMP 


and Equipment Corp. « Hillside, N. J. 


DIVISION OF COOPER ALLOY CONF 


CHEMICAL ENGINEERING PROGRESS, May 1957 (Vo! 


| 
y 
(( 3 
= 
| 
| 
93, No 5 83 


PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


127A Conveying Equipment Bulletins 
from Stephens-Adamson Mfg. Co. describe 
many types of bulk handling equipment for 


the chemical industry 


1284 Pulse Code Telemetering. Bulletin 
gives full details of “Varec” pulse code 
telemetering systems. Vapor Recovery Sys 


terns Co 


129A Horizontal Plate Filters. Efficiency 
and dependability with any type of filter 


aid. Sparkler Manufacturing Co 


131A Stainless Steel-Enclosed Flowmeters. 
Catalog from Fischer & Porter Co. describes 


1700 Series Flowrators 


132L Filtration Catalog Complete with 
specifications for planning new filtration 


facilities. D. R. Sperry & Co 


132R Process Equipment. including cus 
tom design and foundry service. Consulting 
services available. Goslin- Birmingham Manu 


facturing Co 


133A Polyethylene Tower Packing. Folder 
on “Tellerette” explains increased efficienc y 
and capacity, lighter weight, unbreakable 
units, tray column characteristics. Harshaw 


Chemical Co 


134TL Processed Fuliers Earth, Available 
in standard meshes from 2/4 to 200 up 


Floridin Co 


134BL Automatic Weighing Units. from 
single weighing units to fully programmed 


installations. Glengarry Processes, Inc 


135R Water Stills and Demineralizers 
Catalog with details of extensive line of 
pure water equipment Barnstead Still & 


Demineralizer Co 


136L Filtration Fact and Data Book. Many 
difficult filtration problems solved by use 


of Shriver filter presses. T. Shriver & Co 


1374 Compressor Catalog. from single 
stage to six stages, from 125 to 25,000 Ib 


sq.in. Norwalk Co., Ine 


137R Water Collection Systems. Informe 
tive booklet from Ranney Method Water 


Supplies, tm 


138L Fused Silica Lab Wire. Bulletin from 


Thermal American Fused Quartz Co 


138TR Batch Mixers. 100 |b. to 8,000 Ib 
per batch. Literature from H. C. Davis Sons’ 
Mill Machinery Co 


139TR Equipment Design and Fabrication. 
Artisan Metal Products, Inc. specializes in 


design for special processing problems 


139BR Centrifugal Pump Catalog. Hor'- 
zontal and vertical shaft types in complete 


range of sizes. Nagle Pumps, Inc 


140BL Constant-Flow Cooling Unit. Multi- 
adjustable, constant-flow system automati- 
cally maintains temperature to plus or minus 


0.5° C. Ace Glass, Inc 


141A Heat Exchange Equipment. Bulletins 
from Pfaudier Co. describe heat exchange 


equipment, towers, pumps, etc 


142BL Project Engineering Textbook. Cov- 
ers all phases of planning, organizing, and 


executing projects. John Wiley & Sons, Inc 


142BR Bin Level Indicator. Literature 
from the Bin-Dicator Co describes new 


motor-driven paddle type bin level indicator 


143TR Dryers and Coolers. Technical date 
and information on dryers, coolers, am- 
moniators, granulators, elevators, conveyors 
for the chemical industry. Edw Renneburg 


& Sons Co 


1438R Fused Quartz-Fused Silica Data File 
Standard apparatus, crucibles, trays, etc 


available for prompt delivery. Amersil Co 


144TL Mechanical Sealing Book. Reference 
book for maintenance engineers and equip 


ment designers. Durametalilic Corp 


144BL Skin Irritant Protection. “Kerodex 
said to be effective agains! many industrial 


skin irritants. Ayerst Laboratories 


145R Equipment Design and Fabrication 
Heat exchangers containers, pressure ves 
sels, steel and alloy plate fabrication. Down 


ingtown lron Works, Inc 


146TL Laboratory Glassware. Price list 
from Doerr Glass Co 


DEVELOPMENTS OF THE MONTH (Cont.) 


397 Duplex Mixer-Disperser, Combines 
mixing advantages of a rugged, diamond 
shaped agitator, rotating on its angular axis, 
with the mulling, shearing, and imp nging 
action of a powerful revolving disperser 
head. Turning at 3,600 rev./min., the dis- 
perser head forces the material into the 
mulling zone and out toward the sides of 
the rotating change can, where it is again 
swept into the agitator blade. The intense 
hydraulic shear developed insures excellent 
wetting action, improved color dispersion 
and uniform blending into a smooth 
finished, homogeneous batch. Unit is at 
present available in 60-gallon size. For 
further information, circle number 397 on 
Data Post Card 
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14681 Spray Nozzle Catalog. Complete 


technical data from Spraying Systems Co 


147R Mix-Mullers. Simpson Mix-Muller 
combines advantages of batch mixing with 
adaptability to continuous processing De 
tails from Simpson Mix-Muller Divisior 


National Engineering Co 


15S0BL Heat Exchange & Process Equip- 
ment. General bulletin from Manning & 


Lewis Engineering Co 


151L Jobs in Propellants. Physical chem 
ists, metallurgists, chemical engineers, physi- 
cists, chemists wanted by Jet Propulsion 


Laboratory, Calif. Institute of Technology 


151R Centrifugal Pump Bulletin. Enclosed 
impeller and open impeller types. Frederick 


Iron and Steel, Inc 


152TL Chlorinators. Bulletin from Wallace 
& Tiernan, Inc. describes features of W&T 


V-notch Chlorinators 


152BL Chlorine Detector, Detects as little 
as 3 p.p.m. in continuous 4air-stream sample 


Literature from Wallace & Tiernan, Inc 


153L Direct-Acting Flow Rate Regulators 
Technical bulletin from W. A. Kates Co 


153R Internally-Geared Motor. U Syn 
crogear “packaged” assembly includes high 
speed motor and enclosed gear-train in 
single case Booklet from U. 5S. Electrical 


Motors, Inc 


154L Polyethylene Atmosphere Scrubbers. 
Detailed literature featuring ventilating and 


exhaust systems. American Agile Corp 


154BR Dust Determination Equipment 
Five different models employing continuous 
oscillating or gravimetric methods. Joseph 
B. Ficklen 


155TL Laboratory Filters. in sizes for all 
laboratory requirements € ylinder type 


Ertel Engineering Corp 


155TR Precision Bore Tubing. In Pyrex 
Vycor and most electronic glasses De 


tailed catalog. Wilmad Glass Co 


1558 Welded Chemical Vessels. Complete 
facilities for fabrication in carbon or stain 
less steel, aluminum, or special alloys R.D 


Cole Manufacturing Co. Literature 


162BR Vacuum Equipment. Steam jet ejec 
tors, condensers, vacuum equipment. Jet- 


Vac Corp 


163BL Indicating Pyrometers. 2! ranges 
for temperatures from minus 400 to plus 
3,000° F. Accuracy 2% of full scale. 40 
page catalog from Assembly Products, Inc 


1638M Panel Heating Coils. Dean Thermo 
Panel coils replace inside heating coils in 
many process applications. Bulletins from 
Dean Thermo-Panel Coil Division, Dean 
Products, Inc 


163R Silicone Defoamer. Dow Corning 


Corp. will send free sample of Antifoam B 


1BC Controlled Volume Pumps. Capacities 
to 1,350 gal./hr./liquid end. Milton Roy Co 


OBC Industrial Mixers. Bulletins from 
Mixing Equipment Co. give latest mixing 
information and full description of Lightnin 


Mixers. 
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The variety of work which Sun Ship's inte- 
grated shops produce for use by industries 
on land and sea brings a matching variety 
of shipping problems. 


Our facilities for tidewater shipment are 
used to economical advantage on many of 
the massive structures that go into the 
making of the nation’s petroleum and 
chemical industries. The barge shipment 
of tower and shed row baffles, shown 
above, is a good example. 


And of course—when shipment by land is 


standard procedure: VERSATILITY... 


necessary—Sun Ship rigging and routing 
find the ways and means to handle such 
items as large-diameter columns by 
rail and truck. 


It's all a part of the versatility which forty 
years’ experience has made part of 
“standard procedure" in service of its 
customers. 


Our Sales Engineering Department would 
be glad to use its experience in helping you 
overcome any problem of construction or 
shipment that faces you. Write 


CHESTER, PA. 
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FOR CORROSION RESISTANT 
ECO ROTARY PUMPS 


Here is a seal expressly designed for corrosive and hazardous service. 
It eliminates the usual pumping problems encountered with conven- 
tionally packed stuffing boxes o: mechanical seals. Constructed of 


Carpenter 20 stainless steel throughout, it utilizes a fluid Teflon dis- 


persion as a hydraulic sealing medium. 


This seal is available from stock as optional equipment on all new 


pumps and can replace standard stuffing boxes on all existing Eco 


rotary pumps in the field. 


LOW COST CHEMICAL PUMPS—DELIVERY FROM STOCK 
Eco specializes in the manufacture of small corrosion-resistant pumps. 
These are available for immediate delivery with housings of 316 and 


Carpenter 20 stainless steel, Hastelloy C and Monel; impellers of Teflon, 


Hypalon, Neoprene and Formica. 


Our engineering advisory service is at your disposal. Write or phone 
Eco on your pump problems. We'll be pleased to make specific recom- 
SEND FOR ECO LITERATURE, 


mendations. 


FLUID TEFLON 
SHAFT SEAL 


name in small 
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ECO 


ENGINEERING COMPANY 
12 NEW YORK AVE., NEWARK, N. J. 


The new plant of Nopco Chemical Co. is the 
first in the East to be devoted solely to re- 
search and production of urethane plastic 
foams. It represents Nopco’s first major step 
in its expansion into the plastics field. The 
machine pictured is a new one that makes it 
possible to use assembly-line techniques to pro- 
duce pour-in-place urethane foams 


Commercial scale production of a 
polyolefin catalyst will be started this 
year by Davison Chemical Co. divi- 
sion of W. R. Grace under license 
from Phillips Petroleum. The new 
Davison plant will be located at Cin 
cinnati adjacent to the company’s large 
petroleum cracking catalyst plant at 
that location. Rated initially at 8,000 
pounds a day, the catalyst is chromia 
on silica-alumina and Davison's know 
how with silica-alumina gels will be 


valuable 


Tentative plans for a merger between 
The Chemical and Industrial Corp. 
of Cincinnati and the Clopay Corp. 
have been dropped and negotiations 
definitely terminated. Chemical and 
Industrial will continue its normal 
business of designing and construct 
ing plants for the production of nitri« 
acid, phosphoric acid, sulfuric acid 
and the further processing of anhy 
drous ammonia. No changes are con 
templated in the business of the com 


pany 


Commercial Solvents has 
voted a merger of Thermatomic 
Carbon Co. into Commercial Sol- 


Corp. 


vents. 


Sasis 


18 


hares 


ot 


sl 


mercial Solvents stock for each it 


ot Thermatomic Carbon 


The boards of directors of Carrier 
Corp. and Elliott Co. have agreed 
on a basis whereby [Elliott will be 


merged into Carrier 


Vinyl paint production in the U. S. 
should more than triple in the next 
four years, according to James Dillon 


of National Starch Products [ 
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News from 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 
TRADE Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 


PROCESS EQUIPMENT 
BRIEFS 


Extensive Corrosion Resistance 
Table on “KARBATE” impervious 
Graphite Now Available 


A new guide to selection and use of 
“Karbate” impervious graphite and 
“National” resin base cements in over 
100 corrosive applications. 4-page 
booklet contains specific grade recom- 
mendations and information on field 
testing procedures. Request Catalog 
Section S-5050. 


— 


National Carbon Expands Carbon 
and Graphite Development Program 


NIAGARA FALLS DEVELOPMENT LABORATORY 


Maintaining its leadership in the 
broadening industrial use of carbon 
and graphite, National Carbon has ex- 
panded product development facilities 
at Niagara Falls, New York, to supple- 
ment new major research activities at 
Parma, Ohio. A large share of the 
expansion is devoted to development 
and evaluation of graphite anode ma- 
terials for the electrolytic production 
of chlorine-caustic, chlorates, sodium 
and magnesium. The test room shown 
below contains miniature electrolytic 
diaphragm-type chlorine cells used in 
laboratory performance tests on 
“National” graphite anodes. 


ELECTROLYTIC ANODE TEST ROOM 


of “KARBATE” Impervious Graphite 
Shell and Tube Heat Exchangers 


8 Typical Prices of Standard Units 
“Karbate” Shell and Tube Heat Exchangers 
a8 | | Based on: “Karbate” impervious Graphite Grade 22 Tube 
ete | Bundle and Covers Single Poss Units Stee! Shel! 
ond Baffles... Removable Tube Bundle ond Full Floating 
10 - - 
$4+444444444444 + + 7 7 7 
200 250 00 400 $00 600 600 1.000 1,500 2.000 2,500 3,000 4000 


HEAT TRANSFER SURFACE OUTSIDE TUBES — square reer 
and 16 ft. tube lengths, can be shipped 


in 3 to 5 weeks. Cut away view below 
demonstrates how sturdy, durable con- 
struction utilizes “Karbate” impervi- 
Standard units assembled from stocked ous graphite’s corrosion resistance, 
components, covering 16 shell sizes immunity to thermal shock and free- 
from 6” through 45” diameter and dom from metallic contamination in 
containing from 9 to 685 7%” 1.D. im- corrosive service. For price and product 
pervious graphite tubes in 6, 9, 12, 14 data, request Catalog Section 8-6800, 


New pricing charts on “Karbate” im- 
pervious graphite heat exchangers 
show their economy for all types of 
heat transfer involving corrosive fluids. 


GASELTED COVER 
TUBL SHLET JOINTS 


COMPLETELY REMOVABLE 
TUBE BUNDLE 


SHELL SIDE PACKING 
EASILY ACCESSIBLE 


SHELL STEEL SHELL 
a. 


INTERLEAKAGE BETWEEN 
TUBE AND SHELL SIDES 
IMPOSSIWLE 


Stet BAFFLE 


ASSEMBL 


FLOATING END HORIZONTAL iM PERVIOUS 3 FiKED ENO 


OPERATION 


NO LIMITATION ON GRAPHITE TUBLS 


FLOATING COVER DESIGN 

View at right shows assem- 
bly and test facilities pro- 
ducing “Karbate” shell and 
tube heat exchangers. Units 
have “Karbate” impervious 
graphite tube bundles and 
covers assembled in shells of 
steel or materials such as 
glass or rubber lined steel, 
“Haveg™ phenolic resin, 
aluminum or impervious 
graphite. 


The terms “Karbete” and “National”, “'N" and Shield Device are 
trade marks of Union Carbide Corporation 


a Quick Reference Chart Covers Prices 
| 
\= 3 
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INDUSTRIAL NEWS 


Barco Steam Jacketed 
Flexible Ball Joints 


This delayed coking unit, one of the largest 
ever designed, handles the heaviest feed ever 
charged to a delayed coker. In operation at 
the Yorktown, Va., refinery of American Oil 
Co., the 4 coke drum unit produces light and 


heavy gasoline, light and heavy gas oils, and 
600 tons of coke a day. It was designed and 
engineered by The Lummus Co 


A new plant to produce barium 
monohydrate will be built by Sher- 


MOLTEN SULFUR — These photo- win-Williams Co. A new process 
graphs show unloading of developed by Sherwin-Williams will 
sulfur Giver Cock of be used for the production of barium 
hydrate direct from barytes ore. The 


new method will give a barium mono 
hydrate of at least purity he 
new unit will cost over a million dol 


lars, is expected to be in production 


Heated for A multi-million-dellar refinery with 


COMPLETE LINE — Barco Steam Jacketed a capacity of 20,000 bbl. a day will 


Free Flow ‘ Flexible Ball Joints are now offered in be built at Port Moody, B. C. (near 


2”, 3°, 4" and 6" sizes. Vancouver) by British American Oil 
OT steam is the secret of handling Co. The completely integrated plant 
sulfur as a liquid at barge loading a Pee se ve a ond is scheduled for completion late in 
and unloading docks. Barco’s new Steam 1958. Contract for building the re 
Jacketed Flexible Ball Joints are an inte- < finery 
gral part of the splendidly engineered in- FLEXIBILITY — The ball provides more Kellogg Company, Ltd 
stallation shown above. A traveling crane than 30° total angular movement in any 
raises and lowers pipe made flexible with direction. The John Jay Hopkins Laboratory 
Barco Joints. This arrangement accommo- —yeagarue— por Siieitieiilee cubis for Pure and Applied Science of 
dates river stages varying up to 40 feet. end tier General Dynamics Corp.'s General 
This permanent, maintenance-free, labor- Soup cite thediing Gua. Atomic Division is now under con- 


saving installation eliminates the problems struction at San Diego, Cal. The 
of rapid deterioration and frequent main. ENGINEERING RECOMMENDATION—Ask_ construction now underway is on the 


tenance encountered with hose. for a copy of new catalog 2158 on first of four buildings, me — puta 
“Barco Flexible Ball Joints for Piping.” mental building, to cost $1,248,000 and 
For recommendations on how to use Barco te 

be built by Haas-Haynie-Frandsen 


Flexible Ball Joints in loading lineshandling to te 
oil, chemicals, gasoline, alcohol and other for wilt be erience 
fluids, ask for a Barco engineering field om and office build 
representative—located in principal cities. ' é ine. and a library and technical service 


has been awarded to Canadian 


building 


B An ore preparation plant for process- 


, : ing manganese and chromium ores 

* ; will be built by Union Carbide at 

Warwick, Va. The plant will grack 

560-F Hough Street . Barrington, Illinois and classify about 30,000 tons of ore 
In Canada: The Holden Co., Ltd., Montreal a month [ 
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ISOCYANATES 
at 
National Aniline 
Division 
Allied Chemical & Dye Corporation Bam 


Girdler plant assures supply of 
HYDROGEN and CARBON MONOXIDE 


The aerial view shows the new isocyanate plant of National Aniline 
Division, Allied Chemical & Dye Corporation, at Moundsville, 
W. Va. Two basic ingredients for this processing are carbon 


monoxide and hydrogen and these are produced from natural gas 


by the Girdler gas plant shown above 


Girdler designs, engineers and constructs process plants like 


this, assuming unit responsibility to assure sound results, When 
you plan modernization or expansion, use our complete service 


Call or write for further information 


tie GIRDLER 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION... Design, Engineering, Construction of Hydrocarbon Processing Plants, Gas Producing Plants, Chemical 
Plants. Specialty Catalysts + Offices: New York, San Francisco + én Canada: Gitdler Corporation of Canada Ltd., Toronto, Ontario 
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the future in 


DRUGS AND BIOCHEMICALS 


Allan J. Greene | Chos. Pfizer & Co., Inc., Brooklyn, N. Y. 


he miracle drug of yesterday is 

commonplace or even obsolete today 
But a new one rises periodically to 
take its place and is the talk of the 
industry, the medical profession, and 
the Sunday supplements 

Because of this rapid and spec 
tacular emergence of new products, 
vubsolescence in the pharmaceutical in 
dustry is rapid. Since one such new 
product can drastically alter the finan 
cial outlook for any single company 
research competition is keen Or 
course, all these developments work 
to the health benefit of all, but it is 
exceedingly difficult to see where the 
next break-through may occur and 
thus it is even more difficult to predict 
its effect. A further complication 1s 
the fact that, since research is so 
competitive in this industry, the pro 
yrams are closely guarded secrets 

tut basically the picture is optim 
tic, not only economically, but in re 
search. ‘The future will bring new 
sales records, new products, new proc 
esses, new opportunities, and new 
benefits for us all. This optimism is 
prevalent in the pharmaceutical indus 
try and is reflected by ever-increasing 
capital expansion programs 


Top in Growth 


According to the Advance Report 
of the Census of Vanufactures the 
value of pharmaceutical preparations 
shipped by all producers in the United 
States increased 250° between 1947 
and 1956, This places the pharma 
ceutical industry at the top as regards 
growth 

lhis past record leads the industry to 
look forward optimistically to the next 
ten years of growth. A statistician 
could apply a “trend line” to these 
figures and predict that in 1965 phar 
maceutical sales will approach $4 bil 
lion, all other things being equal. Of 
course, all other things will not be 
equal, but it is somewhat difheult to 
predict whether conditions will be bet 
ter, worse, or equivalent. Neverthe 
less, there are no finite signs of a 
leveling off in this area of the Ameri 
can industrial scene. In fact, in the 
biochemical end of the business, new 
products are appearing so fast that 
for the first time in years there 1s a 
slight squeeze on production facilities 
Although this can be exasperating 


from the point of view of the eager 
sales manager, it does have compen 
sating advantages trom the general 
industry standpoint. One such advan 
tage is the rectification of the cost 
price squeeze through the law of sup 
ply and demand (unless the Govern 
ment repeals that law). An example 
is the recent increase in the price ot 
penicillin. This was most unusual, 
since this product had one of the long 
est decline records in the entire chem 
cal industry 


Export 


Foreign development alone gives 
cause for optimism in the industry 
evidence is already available of the 
increasing importance of Ttoreign mat 
kets to American pharmaceutical con 
cerns and industry in general. Pfizer 
products, tor example are now dis 
tributed directly in 57 major foreign 
markets, and sales in these areas make 
up a good percentage of the com 
pany's total. The growing nationalism 
of many of these countries has brought 
about a change in the mode of opera 
tion of American concerns within 
them, but has not seriously affected 
the potential that 1s there. A company 
can no longer merely export, but must 
carry out full scale operations within 
many of the countries if it wishes to 
market its product there. This natu 
rally presents problems, but the chal 
lenge is being met 


Forefront of Research Effort 


Another reason for optimism con 
cerning the future of the mdustry ts 
earch 

The pharmaceutical industry is in 
the forefront of research effort, dedi 
cating 4.t0 5% of each sales dollar 
to research (In some cases, com 
panies dedicate as much as 7%.) This 
is somewhat higher than the chemical 
industry average 

The industry is proud of its past 
accomplishments, such as antibiotics, 
corticosteroids, mental drugs, etc., but 
it has far from exhausted the concepts 
which were new only 15 years ago. In 
antibiotics new and more powerful 
agents are still being uncovered and 
will continue to be uncovered. The 
viral diseases are now under attack 
and they will vield to science. The 
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Salk polio vaccme is only the start 
Vaccines for the common cold, respira 
tory infections, and measles may be 
‘just around the corner 


Preventive Medicine 


The vaccines all fit in with the 
coming theme of preventive medicine, 
wherein more and more emphasis will 
be placed on the prevention rather 
than the cure of disease. This could 
bring about radical changes in the in 
dustry, but these changes need not be 
destructive; perhaps quite the oppo 
site. Preventive medicine would make 
every individual a potential customer, 
the healthy as well as the sick 

Probably before preventive medi- 
cine is a complete practical reality, the 
concept of maximum health will be 
established and practiced. According 
to this theory, the body is in a state 
of equilibrium, and disease is a dis 
tortion of this equilibrium in any one 
of many ways, some of which have 
previously not been manifest. The 
treatment of disease will involve more 
than elimination of the causative or 
ganism. The whole patient will be 
treated and many weapons brought to 
bear in order to return his body to 
the equilibrium state as soon as pos 
sible. This will focus more attention 
on hormones, vitamins enzviiecs, the 
endocrine system, and the entire com 
plex chemistry of the body 

fo return to the more foreseeable 
future, there is at present tremendous 
ictivity in the cancer field. The pro 
vram 18 attracting (s0vernment, aca 
demic and industrial attention. Chemo 
therapeutic agents may well be on the 
way. A limited amount of success has 
already been had with a handful of 
chemicals in the treatment of cancer 
More are coming. Dramatic results of 
this entire program may be available 
within the next five years 

Arteriosclerosis, another major killer 
ot the elderly adult, may also soon 
succumb to the advance of science 
There is some healthy controversy now 
as to the etiology of this disease, but 
this adds a little spice to the search 
for new knowledge in the area. Cardio 
vascular diseases are being attac ked on 
prophylactic as well as_ therapeutic 
lines, and the industry has every reason 
to hope tor success 

New steroidal compounds for use 
against arthritis are even now on the 
scene, Delta-1-hydrocortisone followed 
hydrocortisone tut pharmaceutical 
companies do not consider this the 
end and there will be newer and better 
agents for the treatment of this dread 
crippler. The development of processes 
for making these compounds available 
at lower costs has led to the indus 


(Continued on page 92) 
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YOU SAVE WHEN YOU SPECIFY 


Baw ERW Tubing 
For Heat Transfer Equipment 


When you specify B&W Electric-Resistance-Welded 
Carbon Steel Tubing in your heat transfer equip- 
ment, you not only have lower original cost— 
you are assured of savings where they count—in 
operating costs. Its uniform wall thickness provides 
high heat transfer efficiency. And dimensional accu- 
racy from tube to tube assures easier fitting into 
tube sheets with less time required for rolling-in 
operations. 

Used in oil preheaters and heat exchangers at 
major refineries, B&W ERW Tubing is made to 
ASTM and ASME specifications. It must pass rigid 
inspection and testing standards in manufacture. 
Its value has been proved in such heat transfer ap- 
plications as boilers, condensers, preheaters, econ- 
omizers, evaporators, and refrigeration equipment. 


A call to Mr. Tubes, your nearby B&W Tube 
representative, will bring you economical recom- 
mendations plus quick deliveries. Write for Bulletin 
412. The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pa. 


TA 7006.PF2 


Seamiess and welded tubular products, seamless welding fittings and forged steel flanges —in carbon, alloy and stainless steels. 
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H ILCO * 


provide vacuum 
pump maintenance costs ... 


HILCO 
OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on a 
full-flow or by-pass basis, or in- 
termittently on a batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


OIL RECLAIMER 


HILCO OIL RECLAIMER SYSTEMS ore 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 
vther products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viscosity, dielectric strength and other specifications to new 
oil value. 


co 
THERE IS A 
FOR EVERY OIL PUR- 
IFICATION JOB . 
AND EACH OFFERS 


you 
Nese “Peatures 


TODAY! For Complete Details 
Ask For Bulletin R-160 


HILLIARD G@orgoration 


144 WEST FOURTH ST. ELMIRA, N.Y. 
1N CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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DRUG FUTURES 


(Continued from page 90) 


trial application of synthesis of com 
bined microbiological and chemical 
techniques. (Versonally, | feel that 
the future will see an even greater 
integration of microbiology and chem 
istry.) 


Further advances can also be ex 
pected in the field of mental disease 
Activity has been stimulated by the 
advent of the mental drugs and tran 
quillizers. The effectiveness of these 
new drugs, together with other experi 
mental results, is lending more and 
more support to the theory that mental 
disease and psychotic states may be 
caused by metabolic disturbances. This 
could be as exciting a discovery as the 
finding that infectious diseases are 
caused by microorganisms, and would 
open whole new fields for chemo 
therapy 

Speculation could go on and on 
about what lies on the other side of 
the horizon. However, it is hoped that 
what has been said is sufficient to give 
an idea of why the drug and biochem 
ical industry is looking forward to 
1965 with confidence 


Condensed from a paper delivered at 
AjACh.E. meeting, White Sulphur Springs, 
West Virginia. 


Union Carbide Corporation is the 
new name of Union Carbide and 
Carbon. Carbide and Carbon Chem 
icals is now Union Carbide Chemicals 
Co.; Linde Air Products Company 
division is now Linde Company. The 
other divisions of Union Carbide re 
tain their present names 


Di-isobutylene facilities have been 
completed at the Texas Co.'s Port 
Arthur, Tex., refinery. Initial capacity 
will be 8 million pounds annually but 
provision is being made for expan 


sion 


Construction of a silicon oxide pig- 
ment plant is in the works at Tus- 
cola, Ill, for Cabot Carbon Co., 
1 subsidiary of Godfrey L. Cabot of 
toston. Basic production process is 
the vapor phase hydrolysis of silicon 
tetrachloride in a hot gaseous environ 
ment. Basic raw materials are silicon 
carbide, chlorine and hydrogen. Hy 
drogen will come from the nearby 
U. S. Industrial Chemical’s plant, and 
the by-product HCl will be sold to 
National Petro-Chemical Corp., also 


nearby 


| 
| 
| 
| 
operation. 
Vacuum processing. 
| 
ing costs. : 


EIMCO FILTERS... CUSTOM-BUILT to FIT the JOB 


Shown above is another Eimco custom built filter. . . 
qualiiy designed for continuous vacuum operation to 
fit the specific needs of a chemical processing firm. 


Solution to this customer's filtration problem began 
at The Eimco Research and Development Center. 


Through highly practical pilot plant tests, Eimco 
defined control factors, measured the effects of varying 
conditions and was able to present accurate conclusions 
to this firm's engineering staff. The result: A filter 
designed and built to efficiently handle the required job. 


Eimco can guarantee duplication of pilot plant 
results in commercial size filter stations becouse new 
filtration methods and designs provide a wide selection 


of ‘tools’ to handle tough slurries efficiently and eco- 
nomically. Some of these Eimco designs are: Hy-Flow 
anti-friction valves ond piping . . . enclosed vapor tight 
hoods .. . air actuated diaphragms for control of com- 
pression rolls .. . and Snap Blow discharge. 

Eimco knows that variables in filtration (however 
slight they may seem) are too numerous to get effective 
coverage from “production-line’’ manufacturing, We 
are convinced thai successful operation in any flow 
sheet depends on careful analysis by Eimco specialists 
and equipment individually constructed on basis on 
their conclusions. 

We solicit an opportunity to show you the benefits 
of this dependable engineering service. 


EIMCO CORPORATION 
SALT LAKE CITY, UTAH 


. 
Expert Offices: Building, 5!-52 Seuth Street, Mew York 5. 
BRANCHES AMD DEALERS IM PRECIP AL CITIES THROUGHOUT THE WORLD 


THE 


Sen Metee Cotitornia 
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p Equip Your Tanks With 
BseB Lightweight tank 
- Vents and Flame Arrestors! 


The BS4&B Tank Vent, Type 76-16, fea- 
tures a floating seal for positive shut-off 
under both pressure and vacuum. Positive 
geal is effected without utilizing the weight 
of the hinged cover. Vapor pressure within 
the tank (or atmospheric pressure in the 
@ase of vacuum) maintains seal. Cover and 
fhijor internal components are aluminum 
With stainless or plated steel hardware; 
plastic coated bases are cast iron. These 
vents mount to 125 lb. ASA bolting circles 
in sizes 6” through 12”. 


BS&B Flame Arrestors, Type 76-18, for 
free vent systems, may be mounted either 
horizontally or vertically. End connections 
are 125 lb. ASA flanged for mounting to 
open vent lines of process vessels. Flame 
bank end flanges are identical to those of 
She Type 76-17 Arrestor Vent Bases (be- 
ow). Lightweight, maximum venting ca- 
sity and servicing ease are important 
tures of the Flame Arrestor. 


BS42B Arrestor Vent, Type 76-17, com- 
bines the features of Types 76-16 and 
76-18 described above. It functions both 
as a tank breather and as a cartridge type 
flame arrestor to prevent ignited vapors 
from flashing back into the tank. Flame 
bank is secured by two quick opening V- 
clamps for easy access to unit for inspec- 
fien or servicing. Normal venting with the 
Mame bank removed is maintained by 
Sumply securing the top unit to the base 
Wien one V-clamp. Internals of flame bank 
layers of flat and corrugated 
strips, in a continuous roll. 


Ask your BS&B Representotive for 
Catalog 76-16 or write direct to... 


SLAGK, 
SivaLts 
ERYSON, INC. 


Safety Head — Vent Valve Division, Dept. 2-0x5 
7500 East 12th Street 
Kansas City 26, Missouri 
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This salt spray test cabinet is in the new 
laboratory built by Raybestos-Manhattan for 
developing and testing adhesives, coatings, and 


sealers made by the company. The new lab is 
indication of the growing importance to the 
company of its new line, in production now for 


less than o year 


The first pulp mill to be constructed 
in Canada’s resource-rich province 
of Alberta has gone on-stream. A 
bleached sulfate mill owned by North 
Western Pulp & Power Limited, it 


represents a 342 million investment 


North Western is jointly owned by 
St. Regis Paper and North Canadian 
Oils Limited. St. Regis directed the 
design and construction of the mill 
and manages its operation. Rated ca 
pacity of the mill is 430 tons of 


bleached krait pulp per day 
Large new zirconium plant has just 
been opened by the Wah Chang 
Corp. at Albany, Oregon. Both re 
actor and commercial grade zirconium 


will be produc ed 


The Girdler Co. will design and 
build a sulfur recovery plant at 
Linden, N. J., for General Chemical 
Division of Allied. General Chemical 
will use hydrogen sulfide from Isso 
Standard’s Bayway, N. |., refinery to 
produce about 60 tons a day of ele 
mental sulfur. At the Gurdler plant 
a mass spectrometer will be used to 
analyze plant tail gases to minimize 
escape of sulfur into the atmosphere 
Completion is scheduled for late this 


year 


These fractionating units for the low tempera 
ture seporation of gases are the largest ever 
built in Canada. Built by L’Air Liquide, Conad 
ian engineering and construction affiliate of 
American Air Liquide, they are part of a 300 
ton a day Oxyton (tonnage oxygen) plant re 
cently completed and shipped from Montreal to 
a large chemical company in the U. S 


mMoximu™ srorage = 
| | 
a 
f 
My 
BS:B 


4. The ability to put engineering 

problems in a fresh perspective 
— to subject them to a point of 
view that leads to new solutions — 
is at the root of Badger accomplish- 
ments like these: 

. a commercially practical method 
of separating ethylbenzene from 
gasoline by Ultra-fractionation. 

.a continuous process for pro- 
ducing sodium-hydrogen com- 
pounds. 

. the successful application of a 
new process for deriving high 
quality light oils from coal — 
without acid treating. 


An intangible that has been called 
“The Precious Plus behind a Badger 
blueprint,” this refreshing ability to 
apply new thinking to difficult en- 
gineering problems has produced 
two important results: 

1. Top petroleum and chemical 
processors are securing better proc- 
esses, more economical plants 

2. Badger has become one of the 
world’s fastest growing contract en- 
gineering firms. 

Whether your project is com- 
monplace or complex, calling in 
Badger is the first step toward 
securing the precious advantages 


Perspective view of the raising of two of 
four 200 foot columns at Cosden Petroleum 
Corporation's new Ultre-fractionation and 
styrene manufacturing pient (Big Spring, 
Texas). Designed and built by Badger, this 
plant wees @ daring new processing con- 
cept to make styrene directly from 
cline! Brochure available on request 


that can come only from taking a 
fresh perspective 


Badger's Key Man Operating Poi 


ley The Badger man who mbmits 
your proposal is always a Badger 
principal always the Key Man 


responsible for the execution of ( 


your job’ 


BADGER 


MANUFACTURING COMPANY 
Gent Cammridge Mass 
New York. HY + Houston, Teves 
CUROPE Gedger Comprime HY. The Hogue 
Sedge, Comprime SA Antwerp 


«CONTRACTORS OLIGHERS MANUFACTURERS 


Be 
J 
Seay Kay 


* NUCLEAR NEWS 

AC W. R. GRACE TO BUILD 
399 REACTOR FUEL RAW 

MATERIAL PLANT 


A new uranium, thorium, and 
Vour Best 


rare earths alloys plant, de- 
scribed as the first of its kind 


inches «S28 financed and operated entirely 

Vg 12%12 by private enterprise, will be 

Source Is Ya = 7 built at Erwin, Tenn., by W. R. 
+4 36 2 36° Grace & Co. 

Ym 46% 48° Construction is underway on W. R. 

" (sraces new plant to produce basic 

raw materials for nuclear reactor fuel. 


Che uranium, thorium, and rare earths 


& Up 
i * Can be furr ished 
| in Va sheets 
| alloys will go to present reactors and 
those under construction, both for 
~ WS ~ SS private users and defense units. 


installation will consist of a 
HERE'S WHY: You can pice incnts 


solvent extraction plant produc ing 

order in quantity and in pure thorium and uranium salt, a re- 
a wide variety of sizes . 1% duction plant which will convert the 
by Ms Ye salt to metal powder or sponge, and a 

and be certain of complete Yr = melting and casting plant containing 
uniformity throughout. : $4 both vacuum induction and are melting 
Our strict density control 2 ihe pleut will be made 
7” "% 2% : available as a “job shop” to serve the 

assures you thoroughly SO needs of designers and builders of 
non-porous Teflon Other diameters itomic power reactors. It will not 
f ; hicl on specification ROD make finished fuel elements but will 
free rom any flaws which concentrate on making the ba ic thor- 


might possibly affect ium and uranium metals, alloys, or 
your end use or product oxides for fuel element fabricators 
J. P. Grace president of the com 


Dimensions are accurate pany, said, “We are very hopeful that 


to your most critical f- this plant will serve as a nucleus 
. TYPICAL SIZES around which the steadily widening 
tolerances—no rejects, INCHES 
number of companies interested in the 
waste of material or loss 0.0 ? ; atomic energy power field will help us 
. % build a lree-enterprise center for 
of time. You get product % % I 
| atomic fuels advanced research and for 
ne purity re flon at its 1 Ya a pilot plant stage development labora 
best in every one of its tory.” 
42 ? 
remarkable characteristics. 3. 


Delivery is nramnt on TUBING H. K. Ferguson Co., Cleveland, O., 
y I I y has been selected as architect-engi- 


get the quantity you Characteristics of Teflon neer for the design of the Experi- 


want when you want it. CHEMICAL mental Breeder Reactor if, part of 
Since the availability of Completely inert. AEC’s five-year program for the de- 
ELECTRICAL velopment of competitive electric 
Teflon, “John Crane” power from nuclear energy The 
factor. 
engineers have worked THERMAL 4 sodium-cooled EBR-II will be built 
; nit Temperature renge at the National Reactor Testing Sta 
with Industry to successfully ~300° te + 500° F. tion, will be designed to produce 62,500 
solve innumerable problems and MECHANICAL kilowatts of heat, 20,000 kilowatts of 
Strong, flexible, weather ‘lectricit 
develop new applications. You can costatens, electricity C) 
LOW COEFFICIENT OF FRICTION 
benefit from their capercence Absol non-stick. A contract to study the feasibility of 
vtely 


building a gas-cooled nuclear pro- 
pulsion system for an oil tanker has 
been awarded by AEC to the General 
Atomic Division of General Dynamics 


) 
and know-how. * DuPont Trodemork 


Request full information and ask for our bulletin, The Best in Teflon 
Crane Packing Co., 6443 Oakton St., Morton Grove, Ill, 
(Chicago Suburb) 

In Canada: Crane Packing Co., Lid., Hamilton, Ont 


Corporation in San Diego. The study 
will include, in addition to the nuclear 
and engineering aspects, the economy, 


CRANE PACKING COMPANY efhciency, and safety aspects of such 


an operation 0 
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‘Patented by Stondord Oil Compony 
2,631,091 ond 2,661,938, Exclusive License by Avtoclove Engineers. 
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e No Stuffing Box 
No External Moving Parts 


Variable Agitator Speed 


Electrical Heating 
316 s.s. Construction 


Positive Agitation In Both Directions 


The Ideal Pressure Vessel For 
"Small Batch” Research Work 
Pressures To 5000 p.s.i. 


The Magne Dash is a versatile, easy-to-handle, 


magnetically agitated pressure vessel for a wide variety 


of academic and industrial research problems. 


Because the Magne Dash is agitated by solenoid 


action external to the vessel, there are no external 


moving parts, no stuffing box. Agitation is positive in 


both directions, does not depend upon springs or other 


mechanical action whatever. 


Splashing action of the variable speed agitator 


facilitates the introduction of gases into the reaction 


medium, maintains maximum contact between catalyst 


and solution 


Ease of cleaning and a simple, rugged 


timer are other advantages that make the Magne Dash 


an ideal “small batch” pressure vessel 


SEND FOR THIS NEW BULLETIN 


You have a choice of capacities and pressure rat- 


ings in both floor and bench models. Our new Magne 
Dash Bulletin 1051-B gives complete information. Send 


for your copy now. 
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Autoclave Engineers 


2933 WEST 22nd STREET « ERIE, PENNSYLVANIA 
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DRY AIR... 


PRECISELY as you want it 


to control your product's quality 

to prevent condensation on your product or material 

to prevent changes due to moist air in contact with your product 
to protect your material from dampness 


to protect your processing of moisture-sensitive material 


to pack or store your product safe from moisture damage 


to get exact moisture control for the precise atmosphere 


condition you need 


to provide precise atmospheric conditions for testing 


to increase your air conditioning capacity 


> 
> 
> 
& to DRY your material or product 
> 
> 
> 
> 


to DRY large quantities of fresh air from outdoors 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because .. . it re- 
moves moisture as a separate function 
from cooling or heating and so gives a 
precise result constantly and always 
Niagara machines using liquid contact 
means of drying air have given over 20 
years of service. 


Most reliable b ... the absorbent 
is continuously reconcentrated automat- 


ically. No moisture-sensitive instruments 
are required to control your conditions. 


Most flexible because . 
any condition at will and hold it as long 


.. you can obtain 


as you wish in either continuous produc- 


tion, testing or storage. 


Easiest to take care of because .. . the 
apparatus is simple, parts are accessible, 
controls are trustworthy. 


Most compact, taking less space for in- 
stallation. 


Inexpensive to operate because ... n0 
re-heat is needed to obtain the relative 
humidity you wish in normal tempera- 
ture ranges and frequently no retrigera- 
tion is used to remove moisture. 


The cl tb ...no solids, sales 
or solutions of solids are used and there 
are no corrosive or reactive substances. 


Niagora Controlled Humidity 
Air Conditioning 


This method removes moisture from air 


by contact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tion, factors that are easily and positively 
controlled, determine exactly the amount 
of moisture remaining in the leaving air. 
Heating of cooling is done as a separate 
function, 


Write for full information; ask for Bulletins 112 and 121. Address Dept. EP-5 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of U. S. and Canada 
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The ARGONAUT, Argonne National Labora 


tory’s assembly for university training, is a 
new educational reactor recently launched by 
the Laboratory. Costing less than $100,000, 
the new reactor assembly will enable students 
to observe the behavior of the reactor as fuel 
is added to make it critical 


give nuclear engineering and science students 


The reactor will 


the much-needed opportunity to study opera- 


tion, chemical analysis, radiations, etc., first 


hand 


The site for the U. S. Army loniz- 
ing Radiation Center will be the 
Sharpe General Depot at Stockton, 
Calif. The Army Corps of Engineers 


will build the experimental center 
which will include a nuclear reactor 
built by AEC 


The center is planned for investigat 


ing the use of ionizing radiation for 
the preservation ot food, and for other 
projects of the Department of De 


lense. CJ 


Proposed new reactor to be built and 
operated by Westinghouse Electric 


will be cooled and mode rated by ordi 
nary water under pressure, will use 
U-235 enriched uranium a fuel, lo 
be known as the Westinghouse Testing 
Reactor, the facility will generate heat 
equivalent to 20,000 kilowatts. It will 
be used for developing and testing 
power reactor fuel elements, for radia 
tion damage testing of materials and 


and for limited production 
Westinghouse plans 


components 
of radioisotope 
to make the facility available to other 


on a commercial basis 


A contract to install the reactor por- 
tion and related systems and conduct 
construction work in connection with 
the Organic Moderated Reactor Ex- 
periment has been awarded to Fluor 


Maintenance, Ine a subsidiary of 

Fluor Corp., »v Atomics International 

Division otf North American Aviation 

which is building and installing 

OMRE for the 
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2. Remaye cap screws. 


« Remove thé pump. Note: 
ither suction) or discharge 
lihes are disturbed, nor is 
otor or alignihent affected. 


Lower operating and maintenance costs with rugged, 
dependable, Series H Durcopumps. Simple design and 
sturdy construction assure long hours of trouble-free 


pumping. Easy, three-step, one-trade maintenance re 


duces down time, speeds maintenance, and lowers costs 
Series H Durcopumps are available in Durimet 20, the 
300 series stainless steels and in eleven other standard 
alloys for pumping all types of corrosive solutions. A 
complete range of pump sizes accommodates heads to 


350 ft. and capacities to 4500 gpm. Write for details. 


THE DURIRON COMPANY, INC., DAYTON, OHIO 


Branch Offices Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, 
Detroit, Houston, Knoxville, Los Angeics, New York, Philadelphia, and Pittsburgh 


| 
ime 
J 
Remove spacer from coupling. 
| \ 
\ \ \\( \ 
\ \\ 
\ \ 
3 imple ste e 
| maintenan 


“Piping costs run typically as high as 50 to 70 per cent of 

the cost of equipment to which the piping is connected, and 

as high as 15 to 20 PER CENT OF TOTAL PLANT COST!” 
(Chemical Engineering, Dec., 1955) 


If not adequately compensated for, vibration, expansion, and 
shock due to sudden changes in temperature and pressure is 
RIGHT NOW shortening the life of your piping. 


Packless* seamless flexible metal hose is designed, engineered and 
manufactured to absorb this costly beating your piping system 
is now taking — and do it efficiently and economically. 


Let us show you how Packless* flexible metal hose installed 
in your piping system can save you hours in down time 
and dollars in money. 


Available from stock in Bronze, 
Carbon Steel and Monel, 

with standard or special 

fittings as required. 


Custom engineering service 
for your specitic 
requirements is available 

at any time at no extra cost. 


PACKIESS 


METAL HOSE, INC., 730-52 s. cotumbus Ave., New Rochelle, N. Y. 
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NUCLEAR NEWS 


AEC has accepted, as a basis of 
contract negotiations, a proposal by 
Babcock and Wilcox Co. to design, 
construct and test operate a nuclear 
propulsion plant for a nuclear pow- 
ered merchant ship. The award of 
1 contract will depend on the success- 
ful completion of the authorized nego 
thations 

Under the proposed contract, the 
B&W reactor will be a 20,000 shaft 
horsepower pressurized water reactor 
system of advanced design. The project 
is to be completed in 39 months. The 
pressurized water reactor system was 
chosen because it offers the best pros- 
pect for achieving desired techno 
logical advances in a relatively short 
time. The reactor for this first nuclear 
powered ship will be unclassified, the 
new technology developed will be avail 


able to American industry Oo 


A closed circuit television camera is 
being groomed by General Electric 
engineers for the difficult task of 
patrolling the rear face of an atomic 
reactor at the Hanford atomic plant 
Designed to move automatically along 
a monorail near the wall of the reactor, 
the camera is protected against radia- 
tion and will transmit a picture of re- 
actor components to an operator seated 
at a console behind thick radiation 
shielding O 
Operation of A.E.C.’s heavy water 
plant near Dana, Ind., will be dis- 
continued and the facility placed in 
a standby condition. The Commission's 
other heavy water plant, at Savannah 
River, will continue to operate, since 
forecasts of future heavy water re- 
quirements now indicate that only one 
of the heavy water production units 
will be needed during the next few 
vears. The Dana plant was selected 
for shutdown because the cost of pro 
ducing heavy water is lower at Savan 
nah River, and the Savannah River 
plant’s equipment has greater corro 


0 


sion resistance 


The Experimental Boiling Water 
Reactor (EBWR), located at the 
Atomic Energy Commission's Ar- 
gonne National Laboratory, Lemont, 
Ill., has generated electric power 
at its full design rating of 5,000 
kilowatts for the first time. It is 
the first of the five reactor projects 
initiated in 1954 under the Commis 
sion’s civilian power reactor develop 
ment program to actually generate 
electricity. The unique feature of the 
EBWR is that live steam is actually 
venerated in the uranium core by 
nuclear heat and is piped directly to 
a turbine 


‘ 
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| 
Cy 
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| 
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| 
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4 
for frther| 
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on self-supported 


CONKEY® 
EVAPORATOR-CRYSTALLIZER 


producing Ammonium Sulfate for 
National Aniline Division 


This double effect, evaporator crystallizer is 
used to produce crystalline ammonium sulfate 
and recover caprolactam monomer, raw material 
for Caprolan, (Allied Chemical’s polyamide fiber) 
at National Aniline Division's Hopewell, Virginia 
plant. It is a completely self-supported structure 
— bubble tray column, vapor disengaging cham- 
ber, crystallizing chamber and support skirt are 
all assembled along the same center line. 

Compact, unitized “‘out-of-door’’ construc- 
tion such as this is another example of how 
Conkey “‘know-how’”’ is helping progressive proc- 
essors realize the benefits of low installation and 
erection costs and make maximum use of space. 
Optimum return for capacity, high crystal uni- 
formity and characteristically low steam con- 
sumption provide maximum return on capital 
invested in Conkey systems. 

Conkey crystallizers, for batch or continuous 
operation, are fabricated by CB&I in four strate- 
gically located, completely equipped plants. Lab- 
oratory facilities are available for pilot testing of 
samples. Write our nearest office for details. 


Chicago Bridge & Iron Company 


Atlonte * Birmingham Besten © Chicago © Clevelend © Detroit * Howton 
New Orleans New York © Philadelphia © Pittsburgh © Salt Lobe City 
Son Francisco * Seattle South Pasedena 
Plants im CIRMINGHAM, CHICAGO, SALT LAME CITY end GREENVILLE, Pa 
REPRESENTATIVES AND LICENSEES 
Australie, Cube, England, France, Germany, Italy, Jepen, Metheriends, Scotiend 
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¢ Seattle Technical Program of- 
fers practical, “how to” infor- 
mation to take back home, 
use as basis for future deci- 
sions. 


Here's aid in planning your 
trip to and from Seattie—cen- 
ter of booming Northwest 
chemical industry, on peri- 
phery of America’s great West 
~—which every chemical engi- 
neer must see to appreciate 


properly. 


Marshall T. Ramstad 


Pennsylvania Salt Mfg. Co. of Washington 
Tacoma, Washington 


hen A.I.Ch.E. holds its National 
Meeting in Seattle June 9-12, it 
will mark the first time the chemical 
engineers have met in the Puget Sound 
} 


area Perhaps nothing could better 


underline the growth of the area into 
a major center of the chemical indus 
try 

Location of the meeting being in 
Seattle—on colorful Puget Sound and 
within sight of Mt. Raimer—Sunday 
has been left open (until 5 e.m.—when 
the cocktail “get acquainted” party 
begins) so that you and the fanuly can 
enjoy some of the sight Be sure t 
take in Olympia National Rain Forest 
or Mt. Rainier on your way in to the 
headquarters hotel 


For a combination of recreation with 


fellowship, Tuesday afternoon will 
have only one technical and 
that one wall be hort two pape 1, SO 


that everyone can go on the major 
planned outing of the meeting—the 
Salmon Bake You'll yet aboard a pe 
cially chartered boat at 3:30 in the 
atternoon and cruise acro magnih 
cent Puget Sound t Kiana Lodge 
where i salmon bake in all the rich 
tradition of the Northwest will be held 
in honor of the visiting chemical engi 


neers There will dancing and 


swimming on the trip, and the return 


moonlight sail acro the Sound on a 
lune night should provide unforget 
table memories Se sure to make vour 


plans early and sign up at the time of 
registration for the meeting, as the 
attendance may conceivably exceed the 


“best laid plans.” 


Crosby Marshall 
Maloker 
Well June 11, 1957 Babb 
Neu Hutte Zlevers 
A Bebbington Thayer | 
Goodwill 
: 
De Frate Hoerl 


OFFICIALS YOU'LL GET TO KNOW 
FOR YOUR WALLET Bob Florine, chma. of the Entertainment Comm 
(far right) outlines the activities lined up for 
A.1.Ch.E. National Meeting, Seattle the meeting to (I. to r.) J. T. Stephan, chmn. of 
Washington, The Olympic Hotel, June Hotel and Meeting Rooms Comm.; J. G. Knud 
9-12, 1957. sen, Technical Program chmn.; C. E. Kent, vice 
Registration: begins Sunday, June 9 chmn., Comm. on Arrangements; M. M. Dovid, 
10 A.M., Spanish Lounge : : treas. of Comm. on Arrangements; at one of 


the all-day sessions of the hardworking com- 


First Technical Session; 9 A.M. Mon- mittee. Other committee members are: W. S. 


dey. Munro, chmn., Arrangements; J. 8. Heitman 
Last Technical Session: 4 PM sec’y., Arrangements; A. L. Babb, chmn., Regis 
Wednesday tration; H. E. Hanthorn, chmn., Program Copy 
Special Note: Salmon Bake 3:30 P.M M. T. Ramstad, chmn., Publicity; B. B. Butler 
Tuesday chmn., Plant Visits; E. T. Merrill, chmn., Print 


ing; and Mrs. H. K. Benson and N. Robertson, 
Ladies Comm 


acquaint yourself with 


THE RESOURCE-RICH WEST 


Highlights to Take Home 
CANADIAN ROCKIES 
Here is a brief summary of what 
you will take home trom the technical ght * 
program overt ning Banfi (44 days) 
Spray Drying—a new type of dryer, \e 
with a report on effect of drying condi- Vancouver \< 
tions on properties of parti le OLYMPIC 4 
Novel Instrument — measur hu NAT | ONAL Seatile (\ da) GLACIER (2 days) 
PARK 
midity and temperature in a hot, tur | Pe ° 
Plant Sites—l-ffect of natural gas ove 
and power on Pacific Northwest's at Portlead 13% 
tractiveness as the place to locate your ‘So 6 
plants 
Chlorine and Caustic— the latest on ? \‘e 
new types of mercury cell Plant %, 
operating and maintenance data on ® CRATER LAKE ‘ie YELLOWSTONE 
mechanical rectifiers % (3 days) 
Electrodeposition—from nonaque x GRAND TETON 
ous solvent from fused salts % ? 
%, 
Pulp Manufacture-——continuous +, 
pulping, corrosion resolved by stainles - 
steel, evaporator technology, dimethyl - ROCKY 
nt UNTA 
sulfide from black liquor Ball Lake M0 
Nuclear training for chemical engi Cily (1 day) AL 
nee! What do you think the Univer pg ity (1 day) Denver e 
sities should do? 
Tracing chemical reactions — with 
tagged atoms Las Veged 
Filtration—rotary filter operation : 
4 
correlation of cake motsture Predu GRAND CANYON 
tion of cake resistance and | irticle day) 
size retentior \ test leaf that’s new L 
04 Angeles days 
Summary of nonwoven media pores ¥ ond 
Calcining in an agitated trough 
(Continued on page 104) @ Phoonis 
TRAIN 
= BUS 


~ 
BOB 


NO TIME 
FOR 
DOWNTIME 


American 
Bitumuls & Asphalt 


— provide low-cost, reliable 
heavy-duty pumping service 
24 hours a day, 7 days a week 


© Shown above are two external bearing type Sier-Bath Screw Pumps at the Cincinnati 
refinery, charging low gravity crude oil to an asphalt unit. These steam-jacketed pumps 
have been handling crude oil with a viscosity of 10,000 SSU at 100 F. in ‘round the clock 


operation for a period of 22 years, with mini 


routine int 


Sier-Bath screw pumps 


External Gear and Bearing Bracket Type for 
non-lubricating liquids and semi-liquids 


Internal Gear and Bearing Type for lubricat- 
ing liquids and semi-liquids 


hammering or vibration .. . 


ier-Bath Screw Pumps maintain 

high volumetric efficiency because 
“Dual-Controlled’s precision rotor 
design prevents rotor-to-rotor ofr 
rotor-to-casing contact—provides a 
continuous flow without pulsation, 
without 
strains, misalignment and wear on 
rotors, shafts, bearings and gears. 


Result: Dependable, uninterrupted 
pumping service—less downtime— 
less maintenance—easier servicing— 
longer pump life—lower overall 
pumping costs. 


Capacities from 1 to 1,000 gpm.,; vis- 
cosities from 42 SSU to 1,000,000 
SS ; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction, Corrosion resistant alloys, 
special bodies, stuffing boxes and 
bearings for special needs. Call your 
Sier-Bath representative or write Sier- 
Bath Gear & Pump Co., Inc., 9272 
Hudson Blvd., North Bergen, N. J. 


Sier-Bath ROTARY PUMPS 


Screw Pumps 


60th Anniversary 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


Georex® Pumps Mydrex® 


Member A.G.MA. 
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Acquaint yourself with 
SEATTLE 


(Continued from page 103) 


Organic Solvent Extraction of in- 
organics—use oO! packed towers. 

Computer calculations—session on 
preparation of data 

Dow’s use of computers 
date report. 

Ejector Design 

Plus—a “calculus refresher,” 
on kinetics, distillation, ion exchange. 

Special Note: The paper “Produc- 
tion of Heavy Water,” by Bebbington 
and Thayer of DuPont, has been tem- 
withdrawn from the meeting 


an up-to- 


using computer 
papers 


porarily 
in accordance with a court order is- 
April 10 by the U. S. District 
District of Columbia, 
from divulging 
Savannah 


sued 
Court for the 
restraining the A.E.( 
information on Dana or 
River plant heavy water process tech- 
nology. The purpose of the court order 

to permit the filing of application for 
patents. A hearing is to be held May 
28, and if the information is to be 
freed for general release by the court 
as expected, the paper will be given as 
originally planned 


Aid in Planning Your Western Vacation 
CEP 


your vacation in the West 


offers this aid for planning 
It is gauged 
for those who can take anywhere from 
a few days to two weeks or more 

The map contains the highlights. If 
own 


here are 


plan 
drive, 


you drive out, just 
route. If you don't 


your 


ome hints 

Glacier National Park. From Port- 
land overnight on the evening train and 
spend two days in Glacier. Evening 
train to 
never-to-be-forgotten trip up to Banff 


Yellowstone and on to 


Chicago, or bus out on a 


or down to 
Denver 
Banff and Lake Louise: 
steamer up Puget Sound to Vancouver. 
Night 
through 
Lake 


half days are 


One-day 


train from Vancouver travels 
Rockies in arrives 
afternoon, four and a 


spent at the Lake and 


morning, 


Louise in 


tanff before evening train to Chicago 
ty plane to Banff is 
Vancouver, bus up to 


i 3-hour trip to 
Calgary from 
sanff. (Bus trip for the intrepid trom 
here down to Glacier, Yellowstone, and 
Denver. 

Yellowstone, Grand Teton, Jack- 
son Hole: Evening train from Port- 
land arrives Salt Lake City 


Tour unique 


next eve 
ning (plane—5 hours) 
Salt Lake 


Yellowstone 


City one day, overnight 
train to Three days at 
Yellowstone, for Chi 
cago, (Or by bus to Denver and Rocky 
Mountain National Park—2 days. Or 


evening train 


(Continued on page 106) 
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ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


New York 17, N. 


385 Madison Avenue 


Lummus to Build 200,000,000 Ib. per Year 
Ethylene Plant for Petroleum Chemicals, Inc. 


installation Designed for 50% Expansion 


Part of the new plant’s ethylene output will be 
sold to Caleasieu Chemical Corporation, which will 
use it to produce ethylene oxide and glycol in a 
plant adjacent to the ethylene unit. Lummus is 


The Lummus Company is presently designing and 
will build for Petroleum Chemicals, Inc. at Lake 


Charles, Louisiana a plant to produce 200,000,000 


pounds per year of ethylene. Scheduled for comple- 
tion by the end of 1957, the plant is designed to 
permit expansion of output to 300,000,000 pounds. 


currently designing and will build the Calcasieu 


installation. 
Lummus has over half a century of experience 
with chemical and petrochemical project Why not 
will draw refinery gases supplemented with LPG 
’ discuss your next project with a Lummus repre 


The plant will use Lummus’ ethylene process and 


from the nearby refineries of Cities Service and sentative. 


Contine ntal Oil, by whom P.C.L. is jointly owned. THE LUMMUS COMPANY, 385 Madison Avenue. 
Ethylene will be made in two grades —the top New York 17, N. Y. Engineering and Sales Offices 
grade 99.83% pure the second 98.5°7. By-prod- and Subsidiaries: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales Offic 
Chicago, Caracas. Heat Exchanger Plant: Hones- 
matic disti late. dale, Pa. Engineering (Cente Newark, N. Fa 


ucts will be 95° pure propylene, Cs, and an aro- 


Cracking section of the plant features 


an improved Lummus heater which em- 


bodies years of research and development 


by Lummus’ Heater Division. Equipment 


in the Lummus-designed low-temperature 


fractionation unit includes 12,500-hp gas 


turbines which drive the centrifugal 


charge and refrigeration compressors; 


exhaust from these turbines generates 


high-pressure steam in three waste heat 


boilers. The system utilizes high efficiency 


expanders to recover very low tempera- 


ture refrigeration. 
This plant brings the total of Lummus r;. 
designed ethylene plants to 14, with a fae 


combined capacity of over 3 million 


pounds per day - Lummvus engineer points out cracking heoters in mode! of Petroleum Chew ate nc ethylene plont 
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offers you 
complete wire cloth 
fabrication facilities 


From giant retaining screens for catalysts or filter media to small 
strainer assemblies for Diesel engines, fabrication of wire cloth 
parts to a wide variety of demands is a daily operation at Cam- 
bridge. Whatever your needs ._ . filter leaves, strainers, sizing 
screens, retaining screens .. . you can rely on Cambridge for 
quality and prompt service. We'll work from your prints or draw 
up prints for your approval. 

iF YOU BUY WIRE CLOTH IN BULK, Let us quote on your next order 


for wire cloth. Call your Cam- 


we can give you immediate delivery from bridge Field Engineer—he's listed 


stock on large or small orders from the most under “Wire Cloth” in your 
frequently used types of cloths . . . from the book. Or, 
finest to the coarsest mesh. 
Accurate mesh count and uniform mesh size are and stock list giving Condy 
full range of wire _.. 
assured by individual loom operation and cleth evelleble. De- | 
careful inspection just before shipment. scribes fabrication fa- 
cilities and gives use- 


ful metallurgical data. 


The Cambridge Wire Cloth Company 


| DEPARTMENT |, 
CAMBRIDGE 5, 
MARYLAND 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


WOVEN WIRE WIRE 
_ CONVEYOR CLOTH 
BELTS FABRICATIONS 


106 @ CHEMICAL ENGINEERING PROGRESS, May 1957 (Vol. 53, No. 5) 
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(Continued from page 104) 


train back to Salt Lake City.) Jack- 
son Hole and Grand Teton are only 
a half-day or less away from Yellow- 
stone 

San Francisco, Los Angeles, Yo- 
semite, Grand Canyon. From Seattle 
on afternoon train, in San Francisco 
by morning. (Plane—3 hr.). See 
San Francisco, side-trip to Muir 
Woods, Giant Redwood Trees. For 
Yosemite, train leaves San Francisco 
in morning, arrives by afternoon. Two 
days in Yosemite. Train goes on to 
Los Angeles (Plane from Seattle to 
L.A.—6 hr.; from San Francisco to 
L.A—3 hr.) See Los Angel 
Grand Canyon is overnight train from 
L.A. with a day at the Canyon before 
evening train to Chicago, or back to 
L.A. From Los Angeles it is 1% hr. by 
plane to Las Vegas—don’t plan for 
week end at Vegas, it is overcrowded 


far im advance 


OPENING DATES FOR NATIONAL 
PARKS 

Yosemite All year round 
Grand Canyon All year round 
Banff ... May 24 
Jasper (Canada) June 10 
Lake Louise June 14 
Crater Lake June 15 
Glacier June 15 
Yellowstone June 17 
Jackson Hole June 17 
Grand Teton June 17 


Pacific Shore Trip. For those who 
have only a few days, or the time to 
be leisurely, an excellent trip is by bus 
from Portland down the Coast road 
to San Francisco. The morning bus 
is the one with an overnight stop at 
Eureka or Crescent City, both on the 
shore. (There is a bonus on this trip, 
or for anyone who wants to tour San 
Francisco. The airlines will accept a 
round trip ticket between the East to 
Seattle for a plane ride from Seattle 
to Portland, and from San Francisco 
back east, for the same fare. So if 
you want to pay no extra charge, just 
take the scenic bus trip trom Portland 
to San Francisco. If you want just to 
see San Francisco, the airlines will fly 
you from Portland to San Francisco 
for only $14 more on your round-trip 
ticket. ) 

Crater Lake: On the bus or car trip 
down the Coast from Portland to San 
Francisco, a beautiful side trip is 
Crater Lake National Park 
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WIRE 
CLOTH 


PRE-ENGINEERED 


EXCHANGERS 


Wherever processing requirements cal! for + LOW COST. Quantity produced according to 
standard details from stock materials 

small to medium size exchangers for cooling Or + ENGINEERED DESIGN to promote high heat 
transter with minimum pressure drop 

heating, it will pay you to consider the advan- —« INTERCHANGEABLE PARTS and units for rapid 

installation and servicin 
tages of Whitlock Standardized Hi-Transfer * RUGGED, a CONSTRUCTION. All 
parts construc ted of non-corrosive copper and 
copper alloys for long, trouble-free service 
* SIMPLIFIED MAINTENANCE. Kemovable bonnet 
and straight tubes for easy cleaning and insper 


units. Now available from stock in a wide range 


of sizes, these dependable, easy-to-install ex- 


changers are pre-designed to provide all the anene 
Ask for Experienced Whitlock Engineers will gladly recom 
advantages of custom-made exchangers without mend the right Hi-Transfer Exchanger for your 
this FREE parucular requirements. Write for complete details 
their high cost or shipping delays. Here are The WHITLOCK Manufacturing Co. 


Hi-Tronsfer 


just a few of their many advantages: OF Conte West Cone. 
Brochure New York * Boston * Chicago * Philadelphia 


Detroit * Richmond 


Authorized representatives in other principal cities 
In Coneda: Darling Bros, lid, Montreal 


Roe 
Bulletin 170 contains complete technical infor 
mation includ: unit diogroms pressure 


tables ond specification doto 


Your name 
Company 


Address 


| 
i 
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Designers and builders of bends, coils, con- 
densers, coolers, heat exchangers, heoters, 
piping, pressure vessels, receivers, 


to handle oxvGcen and 
other LIQUEFIED GASES 


Lawrence Pumps Inc. has developed a special line of pumps for 
handling liquid oxygen, liquid nitrogen and other gases which can be 
liquified only at very low temperatures. 

Because of the abnormal behavior of materials and liquids at 
extreme low temperature several of the following features are in- 
corporated in these pumps: 


1. Vertical top suction construction to prevent gas binding 
when the NPSH drops below the safe level, due either 
to drop in suction pressure, or rise in temperature of 
the liquid. 

The packing box does not come in contact with the 
liquid, only with the blanket of gas in the pipe column. 


The packing box is fitted with a mechanical seal which 
has been developed especially for this exacting service. 


me The design has been carefully developed and the 
Cie materials selected to eliminate any troubles due to 
Write for differences in expansion and to prevent galling 
bulletin 203-7 between running parts. 


LAWRENCE PUMPS INC. 


371 Market Street, Lawrence, Mass. 
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_ INSTITUTIONAL NEWS 


INDUSTRIALIZING THE 


_ATOM—THEME OF 1958 
_ NUCLEAR CONGRESS 


The 1958 Nuclear Congress, to be 
held at Chicago's International Amphi- 
theater March 17 through 21, will 
have the theme of Industrializing the 
Atom. 

Plans are well underway now, ses- 
sions are tentatively scheduled to cover 
economics, finance, future plans, and 


| much more. 


Co-ordinated by EJC, and managed 


| this year by A.1.Ch.E., the Congress 
| will again feature, in addition to its 


major technical program, the Atomic 
Exposition, the Hot Laboratories and 
Equipment Conference, and the Na- 
tional Industrial Conference Board’s 
Atomic Energy in Industry Confer- 
ence. 

At the last Congress in Philadelphia 
158 papers were presented. This time 
the Congress Committee wants more, 
urges all scientists and engineers in 
the field of nuclear energy to con- 
tribute. Deadline for abstracts is 
June 15, 1957. Authors should get in 
touch with the secretaries of their own 


| societies, or the society most closely 


connected to the field of their subject, 
rather than with E|¢ Membership 


| in EJC is not necessary, all societies 


are urged to participate 

Anticipating the advances a year 
can bring to an industry growing as 
rapidly as the nuclear energy industry, 
the 1958 International Atomic Expo 
sition at the Congress is expected to 
be bigger, better and more practical 
than ever 


A study of surface properties and 


| the aggregation of matter as related 


to liquid-solids separation will be 


| made at the Univ. of Rochester under 


terms Of a research contract from four 
companies : Bowser, Inc., and its three 
subsidiaries Process Filters ot But 
falo, 5S. F. Bowser Co. of Hamilton, 
Ontario, and Briggs Filtration Co. of 
Washineton, D. ¢ Direction of the 
research project is under S. A. Miller, 
protessor of chemical engineering. © 


The third annual Oklahoma High 
School Engineering and Science in- 
stitute has been set for June 17- 
July 5 at Oklahoma A&M in Still 


water. Course work in the three-week 


| program is concentrated in three prin 
cipal fields: mathematics, physical 


sciences and their relation to engineer 
ing, and the nature of the various 
fields of engineering O 


‘ 
i 4 lawrence High Pressure 
Multi-Stage Pump for Liquid 
| 
| 
ip 
“4 
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FLOW DIAGRAM 


Industrial Tubular Filters for 
low cost filtration of liquids 


EASY MAINTENANCE AND LOW COST MAKE THESE FILTERS 
IDEAL FOR HANDLING SMALL OR VARIABLE PROCESSES 


SIMPLIFIED OPERATION AND CLEANING CHECK THESE IMPORTANT FEATURES 
*® Unequaled simplicity of maintenance 
Solids can be recovered in dry form 
Liners are easy to replace and 


The filter is prepared for use by merely rolling flat sheets of filter 
paper and inserting them in the tubes. Fluid enters from the top 


and is dispersed by the domed cover into the tubes. To clean . inexpensive 
simply withdraw and replace filter papers. Each tube is removable Ideal for intermittent or continuous 
and filtrate is sealed off from the unfiltered liquid with a rubber operation 


Chamber can be emptied without 
losing cake 

No unfiltered ‘heel’ 

Can be used with or without 
pre-coat 


O-Ring. Where a series of filters are installed, each unit can be 
easily shut off or added to the operation at any time, or dropped 
out for cleaning without interrupting production. But remember 

. Industrial also makes Horizontal and Vertical Filters and you 
can depend on Industrial to recommend without partiality a sys- 
tem most applicable to your process requirements 


+ + 


For full details 
write for free 


INDUSTRIAL 


FILTER & PUMP MFG. COMPANY 
5910 OGDEN AVENUE CHICAGO 59, 
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Spraco full-cone, free-flow nozzle discharging S60 gpm at 5 pu This photo was taken at 1/ 5000 sec. 


shutter speed . at this speed the pulsations of the pump are apparent in the spray pattern. 


RADICALLY NEW! 


full-cone FREE-FLOW nozzles 
from SPRACO 


Spraco’s totally new, full-cone free-flow 
nozzles have been specially developed 
for high capacity, low pressure installa- 
tions where clogging is a problem and 
full-cone spray pattern a_ necessity. 
Streamlined internal vane construction, 
with maximum vane openings, offers 
minimal flow resistance, virtually eli- 
minates clogging. 


STANDARD MATERIALS bronze, 
cast iron, or stainless steel. Or, to order 
from any cast machineable material. 
SPRAY CHARACTERISTICS 


uniformly distributed full cone spray. 
PIPE CONNECTION 

CONNECTIONS screwed or flanged. 
Spraco welcomes your spray APPLICATIONS — cooling towers, chem- 


nozzle problems. As a leading ical processing, coke quenching, aera- 


consultant to industry for over ting and purifying water supplies, 
cooling ponds, packed towers, absorp- 


42 years, we are at the fore- 
front in special nozzle tion towers, etc. 


velo, t. 
developmen Write today for free, 30-page 


nozzle catalog. A complete 
selection of standard nozzles 
are available from stock. 


SPRAY ENGINEERING COMPANY 


132 Central Street, Somerville 45, Mass. 
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INSTITUTIONAL NEWS 


A new summer laboratory pro- 
gram for industry is being offered 
by Brooklyn Polytechnic Institute. 
Duration is June 3 to August 12 
Subjects are: X-ray diffraction, infra 
red spectroscopy, new electrolytic tech 
niques, new polymerization techniques 
and stereospecific polymers, and 101 


exchange resins and membranes 


The American Sanitary Engineering 
Intersociety Board has extended the 
deadline date for the receipt of ap- 
plications to be considered for cer- 
tification without examination so that 
members of A.LCh.E., which has 
just been voted a sponsor of the board, 
can have time to submit their applica 
tions. The new deadline is October | 
1957. For applications and additional 
information write: F. B. Elder, secre 
tary, American Sanitary [Engineering 
Intersociety Board, Inc., 33 West 39th 
Street, New York 18 rhe three 
\.L.Ch.E. representatives elected to 
the Board are: W. L. Faith, R. F 
Weston, and K. S. Watson [ 


Two courses in Nuclear Engineering 
will be given this summer at the 
Univ. of California at Berkeley. 
From July to \ug the Nuc lear 
Engineering Short Course will make 
available a brief and intensive course 
in the basics of nuclear energy and its 
applications to industry. July &-12 
the Nuclear Engineering Survey 
Course will give a series of lectures 
for businessmen as well as engineers 


and screntists 


A major Heat Transfer meeting will 
be held at Penn. State Univ. in 
August under the jot sponsor ship 
of A I.Ch | ind AME 


The 40th Annual Conference of the 
Chemical Institute of Canada _ wil! 
he held at the University of British 
Columbia. Vancouver, B.C., June 3 
4 and 5, 1957. Technical papers will 
be given on various phases of chemical 
engineering, chemical education, pro 


tective coating ind other ubjsect 


A Council for Atomic Age Studies 
has been created at Columbia Uni- 
versity. Objective of the Council ts 
to make Columbia a center for the 
study of problems tacing society as 
a result of the development ot atomic 
energy, problems which in many in 
stances overlap a number of field 
of activity and branches of learning 


Areas of study represented on the 
Council include Engineering, Physics 
Medicine International Relations, 
Journalism, Business, Philosophy, and 
Law 


/ 
i; 


PLANNING 


in Space! 


YOU THINK IN 3 DIMENSIONS 


> 


—PLAN AND DESIGN THAT WAY. 


> 


USE A “VISUAL” PLANNING CUBE! 


> 


Problems in Process and Chemical Plant layout are 
simplified through the use of the “Visual” Planning Cube. 
(Pat. applied for) 3-dimensional layout of any cube problem 


COMPLETE 


may be designed right in your Engineering Department, CUBE KIT $99.50 


in 1 10th the time formerly required by endless sketch or 


drawings methods. 


F.0.B. OAKMONT, PA. 


Use one, or more, arranged in the cubature pattern re- 


quired. Then, with simple-to-install tanks, vessels, pumps, 
valves, piping . . . “BRING YOUR DESIGN TO LIFE.” 


Brochure, with Complete Details, Available on Request 


““VISUAL’’ 


DEPARTMENT CEP 


PLANT 


LAYOUTS INC. 


OAKMONT (Allegheny County), PA. 
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STAINLESS STEEL 
“WICHROME” 

“MONEL” 

* PHOSPHOR BRONZE 


FILTER CLOTH 
© SPECIAL PARTS 
© STRAINERS 

SIEVES 

TRAPS 

SCREENS 


Are you using wire cloth or wire cloth parts which must be 
corrosion resistant? Are the service conditions in your plant 
really tough? If you have a problem selecting the proper anti- 
corrosive alloy, Newark Wire Cloth may have the answer. 


Available in all corrosion resistant metals, Newark Wire 
Cloth is accurately woven in a wide range of meshes, rang- 
ing from very coarse to extremely fine. 


If you have a wire cloth problem involving corrosion, please 
tell us about it... we may have the answer. 


ewark 


112 © CHEMICAL ENGINEERING PROGRESS, May 1957 (Vol. 53, No. 5) 


This modern building, costing $450,000 when 
fully equipped, is the new Chemical and 
Petroleum Engineering building of the Univer- 
sity of Southern California's College of Engi- 
neering. Still in construction, the new building 
will be the second of four planned to make up 
an “Engineering Quadrangle.” 


More than 2,000 members and their 
families are expected for the 65th 
Annual Meeting of the American 
Society for Engineering Education 
to be held this year from June 17 


| to 21 at Cornell Univ., Ithaca, N. Y 


| On the agenda will be: improving high 


ire Gloth 


COMPANY 
351 VERONA AVENUE + NEWARK 4, NEW JERSEY 


chool science preparation, increasing 
the supply of engineering teachers, the 
problems of research and research 
manpower in engineering colleges, and 
more efficient use of colleges’ limited 
facilities and staff 


MIT will offer summer courses in 
Nuclear Reactor Technology ( June 
24 through July 5); Principles of 
Radioisotope Utilization (July & 


through July 19); and Organization 
for Research and Development (June 
17 through June 28). For further 
details contact 


The 30th International Conference 
for Applied Chemistry will be held 
Sept. 17 to 24 in Athens, Greece. 
Anyone interested in attending this 
important meeting should get further 
information from F. J. Van Ant 
werpen, secretary of A.L.Ch.E 0 


A group of courses in Management 
Science and Computer Technology 
will be presented concurrently at the 
Univ. of Michigan, Ann Arbor, Mich., 
from August 19-30 


A gift of $5 million has been made 
to the University of Houston for a 
new College of Engineering building. 
The gift was made by Mr. and Mrs 
Hugh Roy Cullen through the Cullen 


Foundation 


Important on the list of expansions 
planned in Carnegie Tech's $24,350,- 
000 expansion program is a new En- 
gineering and Science Building O 


Cove 
4.) 
\ A come ond wire 
warts in all 


Chempump minimizes downtime... 


pumping bulk nitric acid 
from delivery truck 
to customer's storage tank 


The Chempump mounted on this truck can’t possibly 
leak. 


For Pressure Vessel Service, Detroit, this simple fact 
means a considerable saving in truck downtime and 
maintenance in the delivery of 63°; nitric acid to 
electroplating plants. 

The conventional pump formerly used on this truck 


persistently leaked acid through its stuffing box. The 


company faced expensive repair or replacement of the 


Chempump combines pump 
and motor in a single leak 
proof unit. No shaft sealing 
device required 


U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera- 
tures to 1000 F. and pres 
sures to 5000 pai 


acid-corroded truck bed. Pump maintenance was a 
continual, bothersome expense. Truck downtime was 


becoming a serious and costly problem 


Now, with a Chempump on the job, leakage is elim 
inated and maintenance is limited to a simple monthly 
inspection of pump bearings. No external lubrication 
is needed — bearings are constantly lubricated by the 


pumped fluid itself 


In any chemical handling application, Chempump 
offers many major advantages. You'll do well to 
check them. Write to Chempump Corporation, 
1300 East Mermaid Lane, Philadelphia 18, Pa. Engi 
neering representatives in over 3O principal cities in 
the United States and Canada 


First in the field...process proved 
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PAUL 0. ABBE’S 


ROTA-CONE 
VACUUM 
DRYER 


Brings important advances 
to Batch Drying of a multitude 
of industrial products 


COMPLETELY JACKETED & INSULATED 
economy of high thermal effi- 
ciency. 
safety of low temperature. 


even heating & drying. 
VACUUM DRYING 
Volatile solvents are condensed 
& recovered. 
noxious vapors are easily con- 
trolled. 
UNIQUE TUMBLING ACTION 
no layering or caking. 
even drying of all particles. 
COMPLETELY SEALED | 
Dustless, odorless, clean opera- 
tion. 
SMOOTH, CLEAR INTERIOR 
No internal agitators to abrade 
or fracture delicate material 
particles. 
quickly cleaned for material | 
change-over. 
You'll find the new Rota-Cone the most profitable machine to 
use in many batch-drying operations. | 
PLUS FEATURE:-is Rota-Cone’s ability to dry safely many | 
materials previously considered too delicate for production drying. 
The Rota-Cone is available in sizes ranging from 0.1 to 325 cu. ft | 
operating capacity. 
Write for Folder “C,” containing specifications. 


DPAUL 


271 Center Avenue Little Falls, New Jersey 
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INSTITUTIONAL NEWS 


ASEE to make comprehensive 
survey of education of 


ENGINEERING 
TECHNICIANS 


The need for as many as 80,000 
more engineering technicians a 
year has prompted the Ameri- 
can Society for Engineering 
Education to embark on a large- 
scale, detailed survey of Tech- 
nical Institute Education. Too 
many engineers, ASEE finds, are 
being forced to do work prop- 
erly the province of the tech- 
nician. More technicians are 
vital if the engineer is to be 
free to do the higher level 
work for which he has been 
trained. 


n outlining its proposed survey, 
| ASEE emphasizes, “The area of 
educational effort and manpower utili 
zation represented in the engineering 
and scientific technician is one of cur 
rently critical and rapidly growing 
importance to the nation as a whole.” 

Technological progress ASEE 
points out, is the product of “team 
work,” where the team comprises the 
scientists, the engineers, and the en- 
gineering technicians The research 
scientist turns up the new ideas, the 
engineers make them effective by creat 
ing designs and working out the pro 
cedures necessary to make the ideas 
serve human needs, and the engineer 
ing technicians complete the work by 
building, testing, operating, and serv- 
icing the complex creations of the 
engineers. Each part of the team 1s 
vital if it is to function properly 

Sut today, “too many engineers 
now find themselves required to do 
the work of engineering technicians, 
whereas they should be free to func 
tion at the higher level for which 
they were educated.” Such a mis- 
application of manpower, at a time 
when engineers are in critically short 
supply, can only work to the detriment 
of the country 


Needed—More Technicians 


Figures gathered by ASEE show 
that while we need some 30,000 to 40,- 
000 engineering graduates each year, 
and are getting only about half, we 
need two or three engineering tech- 
nicians for every engineer and are 
graduating less than one-third of 


(Continued on page 116) 
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ADEQUATE 
FACILITIES 


= our Point Program Provides: 


service-proved engineering design 

guaranteed job ratings 

complete fabricating facilities 

technical service before, during and after installation 


One reason that Efco does it right is its many years of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WEILL 
Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P.O BOX 7395 HOUSTON 6, TEXAS 
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You 
should 
know! 


SERVRITE 
Thermocouple Wire 
with 
BONDED STAPLE INSULATION 


Many inherent advantages of this 
newly developed bonded staple yarn 
insulation make it adaptable to a 
wide range of applications. It is 
suitable for continuous use at tem- 
peratures up to 1600° F, and in 
adverse atmospheric conditions, It 
is flexible, tough, does not powder, 
and can be color coded, 

Gordon's research and product 
development laboratory has worked 
out the application of bonded staple 
yarn to thermocouple wire and, now, 
offers to industry any Serv-Rite 
thermocouple wire or thermocouple 
extension wire with this new insula- 
tion, The commonly used wires are 
available for delivery from stock. 

Gordon service engineers shall be 
glad to advise on the use of this new 
insulation in your particular appli- 
cations. Write for full particulars. 


Ask for Bulletin No. 1200-1 


This bulletin gives the advantages of 
bonded staple yarn insulation and order- 
ing information on several commonly 
used wires 


7008 


CLAUD S. GORDON CO. 


Manufacturers * Engineers Distributors 


631 West 30th Street, Chicago 16, lilinoils 
2003 Hamilton Ave., Cleveland 14, 
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INSTITUTIONAL NEWS 


ENGINEERING TECHNICIANS 
(Continued from page 114) 


what we need. This could mean as 
many as 80,000 a year needed 

But, to date, ASEE has found, 
training for engineering technicians 
has been diverse in method, individual 
in nature, and influenced more by local 
expediency than by long-range objec 
tive. Planning is going to be required, 
the coordination of effort among in 
dustry, the technical sciences, the 
schools and colleges, the professional 
societies, to make education at the 
technical institute level more effective 
and more productive. 

As a first step, ASEE feels, a sur- 
vey must be made to determine exactly 
what the present situation is 


The Technical Institute 
engineering 
semi-technical 


Occupationally, the 
technician 
functions largely upon his own initia- 
tive and under only general super 
vision of a professional engineer. 

i-ducationally he is on the level of 
the “technical institute,” which means 
the intermediate strata of technological 
curricula which are from 1-3 years 
duration beyond the high school. The 


pertorms 


programs of instruction are similar 
to professional engineering training, 
but briefer and more directly techno 
logical and empirical. On the other 
hand, these courses of instruction are 
not concerned only with the acquisi- 
tion of manual skills, but with prin 
ciples of math and science, although 
more in the applied sense than in full 
engineering education 


ASEE Survey 

Ihe purpose of ASEEF’s survey will 
be to collect and correlate facts, opin- 
ions, and philosophies reflecting the 
present status and trends in technical 
institute level education. The last pre- 
vious study of a comparable nature 
was made in 1928-29 by ASEE, with 
the help of a Carnegie Corporation 
grant 

General contact will be made with 
all possible educational institutions in 
the field by use of a questionnaire, 
and by direct visits on a sampling 
basis. Industry, which performs much 
of the training in this area, will be 
contacted by direct visits. The survey 
will be conducted on a regional basis, 
and actual visits will be made by 
men well qualified in the field of tech 
nical institution education, The study 
will again be aided by a Carnegie 
Corporation grant of $38,000 


HOW MUCH 
DOES IT Cost? 


— 


ter Demine 

| Wa 

| 
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READ THIS ARTICLE! 


Experienced ILLCO-WAY engineers 
compiled the figures for this authori- 
tative report from years of pioneer- 
ing experience. Nine easily-read 
charts cover practically every possi- 
ble combination of water impurities 
and contemplated systems of treat- 
ment. Costs are shown directly in 
cents per thousand gallons. With 
the versatility of this presentation, 
it is easy to work back and forth 
over the various choices, to deter- 
mine quickly that which would be 
most acceptable for the given con- 
ditions. This article appears on 
pages 206-210 in the January, 1957, 
| issue of CHEMICAL ENGINEER. 
ING. We have reprints available 
and will be very glad to furnish 
them on request. 


840 CEDAR ST. 
ROCKFORD, 
ILLINOIS 


NEW YORK OFFICE 141 & 44TH ST. NEW YORK 17, MY. 
CANADIAN DIST PUMPS & SOFTENERS, LTD. LONDON ONT. 


4 | LWA 
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ILLINOIS WATER TREATMENT CO. 


"it'll pay us to replace it 
with an ALDRICH PUMP!” 


Downtime, due to pump failure, is always a costly item. It 
takes the reliability and freedom from maintenance found in 
an Aldrich Pump to assure maximum dependability in over- 
coming the problems of corrosion, abrasion, high viscosity 
and high pressures. The tougher the job . . . the more important 
it becomes to take advantage of our wide experience in building 
pumps for the chemical industry. 


cially well suited to chemical service 
On the less critical jobs, too .. . it makes sense to call Aldrich. The complete Aldrich line includes 
The simplicity of the Aldrich Direct Flow design, with fluid-end Triplex, Quintuplex, Septuplex and 
sectionalization, offers substantial economies in both operation 
and maintenance. Fluid-end designs are available in aluminum THE 


bronze, stainless steel, Hastelloy and titanium. 


A copy of our new condensed catalog showing the line of Aldrich 
Pumps, is yours for the asking. Write today for Data Sheet 100. 


The Aldrich Pump Company,20Gordon Street, Allentown, Pa. PUMP COMPANY 
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SELECT YOUR TUBE & SHELL 


EXCHANGER FROM OVER. 
125 STANDARD. 


TRIANGULAR PITCH 


TRIANGULAR PITCH 


« 
DIAPHRAGM 


SINGLE PACKED 


DOUBLE PACKED 


FALLS 
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PHONE CHurchill 86-5357 


31911 AURORA ROAD ° 


Over 125 increments of heat transfer 
surface are now available as standard 
over a range from 3.5 to 2300 square 
feet. IMPERVITE impervious gra- 
phite tube & shell exchangers are 
furnished from stocked, component 
parts to provide quick delivery and 
mass production economy. Standards 
can employ either close or open tube 
spacing, and can have any of 4 types 
of head design. 


In IMPERVITE exchangers, corro- 
Sives Come into contact only with 
impervious graphite. This material 
is unaffected by the action of prac- 
tically all corrosives except a few 
strong oxidizing agents. In addition, 
it is immune to thermal shock, and 
possesses a rate of thermal conduc- 
tivity 5 times that of stainless steel. 


Shells are normally steel, but can be 
furnished in special alloys, Haveg, 
IMPERVITE, or can be rubber or 
lead lined. 


Falls Industries also furnishes the 
famous IMPERVITE CROSS-BORE 
and CUBICAL exchangers, as well 
as centrifugal pumps, absorbers, 
towers, cascade coolers, rupture 
disks, pipe, fittings, valves, and 
special machined components. 


For any graphite equip- 
ment requirements, write 
today to the Engineering : 
Department. 


Write today for Bulletin 249 — 
@ 32 page report on standards and prices. 


INDUSTRIES, INC. 


TELETYPE SOLON 0-720 


SOLON, OHIO 


View of Seattle from Queen Anne Hill, 
Mt. Rainier in background. 


@ SEATTLE, WASH. June 9-12, 1957. Olympic 
Hotel. See page 102 for meeting details 


@ ST. Louis 
June 2-6, Jefferson Hotel 
Golden Anniversary Meeting, Air Pollution 
Control Association Sponsoring Societies 
A.A.Ch.E., AS.M.E., Amer. Soc. of Heating and 
Air Conditioning Engineers, Amer. Meteoro 
logical Soc. Program covers 
Methods of Analysis; Instrumentation; Atmos 
pheric Reactions, Photochemical & Other; 
Aerosol Formation & Control; Progress in Air 
Pollution Control Equipment & Methods; and 
Human & Economic Goals for Engineers in Air 
Pollution Control will be treated 
Papers sponsored by A.I.Ch.E 

June 4, 1957, AM. Chemical Engineering 
Aspects of Air Pollution Control, M. Sittenfield 
Marcus Sittenfield and Assox Sources and 
Control of Sulfur Bearing Pollutants, H. W 
Nelson and C. J. Lyons, Battelle. Emissions 
from Organic Solvent Usage in Los Angeles 
County, R. G. Lunche, C. J. Seymour, A. Stein 
and R. L. Weimer, Los Angeles County Aijr 
Pollution Control Dist. The Rele of Motor 
Vehicle Exhaust in Smog Formation, W. | 
Faith, Air Pollution Foundation 

June 4, 1957, P.M. Disposal of Gaseous 
Effivents from Nuclear Power Plants, G Ff 
Jenkins, Union Carbide Nuclear. Methods of 
Evaluation of Dust Collection Equiupment, * 
E. Lunde and C. E. Lapple, Stanford Research 
Inst. Conti Instr tati for Atmos- 
pheric Analyses, |. H. Rogers, Air Pollution 
Foundation 
Banquet—Tuesday, June 4, 7:00 P.M 


@ PASADENA, CALIF. 

June 19-21, 1957. California Institute of 
Technology 

The 1957 Heat Transfer and Fluid Mechanics 
Institute. A.1.Ch.E. is one of the sponsoring 
societies. Papers on technical and scientific 
advances in fluid mechanics, heat transfer, 
thermodynamics, and related fields 

Papers to be presented: Igniti in Tr 
Flows, D. Bitondo, N. Thomas, D. Perper 
Aerophysics Devel. Corp. Heat Transfer to 
Surfaces in the Neighborhood of Protuber- 
ances in Hypersonic Flow, M. H. Bloom, A 
Palilone, Brooklyn Polytechnic Cooling of 
Solid Surfaces with Heat Power Inputs Over 
10° Watts/sq.cm., D. E. Bloxsom, Jr., Mar 
quardt Aircraft Co. General Properties of 
Normal Shock Waves at Hypersonic Speeds, 
C. Bradley, Rias, Inc. Experimental tn- 
vestigation of Mass Transfer by Sublimation 
from Sharp-Edged Cylinders in Axisymmetric 
Flow with Laminar Boundary Layer, W. / 
Christian, Armour Research Found. and S P 
Kezios, Ill. Inst. of Tech The Laminar 
Boundary Layer Near « Sonic Throat, D. Coles 
Calif. Inst. of Tech. Ignition in the Laminar 
Boundary Layer of a Heated Plate, D. Dooley 
Aeronutronics Systems, inc. The Chemical 
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valves 


Best by test for this heavy, sticky emulsion 
—Crane diaphragm valves 


What valve is best and lasts longest in this 
service? A West Coast emulsified asphalt 
producer tried them all on the manifold 
above and here’s what was found. 

Conventional valves would become inop- 
erative in a short time. The main trouble 
was binding of the stem in contact with the 
cold, heavy asphalt emulsion. 

Ordinary diaphragm valves on the same 
service lasted only two months and had to 
be replaced. The diaphragms didn’t stand 
up and the high torque required for closure 
was impractical for frequent operation. 

Three years ago the plant started using 


CRAN E VALVES & FITTINGS 


Crane No. 1610 Packless Diaphragm 
Valves. The neoprene diaphragm functions 
only to seal the bonnet. It is not subject to 
crushing and excessive wear as a seating 
member. The separate disc in combination 
with Crane Y-pattern body makes positive 
closure with minimum torque and turns 
These valves are giving full satisfaction 
Literature on Request 

Wide choice of body and diaphragm ma 
terials makes these exclusive Crane valves 
particularly useful to process industries 
Ask your Crane Representative for Circu 
lar AD-1942, or write to address below. 


PIPE © PLUMBING @ KITCHENS © HEATING #© AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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AUDITOR'S REPORT: 


We have examined the balance sheet of the American Institute of Chemical Engineers as of December 31, 


% 1956 and the related statement of income and surplus for the year then ended. Our examination was made in 
Y accordance with generally accepted auditing standards, and accordingly included such tests of the accounting 
y records and such other auditing procedures as we considered necessary in the circumstances. 

y In our opinion, the accompanying balance sheet and statement of income and surplus present fairly the 
j financial position of the American Institute ef Chemical Engineers at December 31, 1956, and the results of its 
Y operations for the year then ended, in contormity with generally accepted accounting principles applied on a basis 


consistent with that of the preceding year. 
F. W. LAFRENTZ CO. 
Certified Public Accountants 


WHOS 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


BALANCE SHEET STATEMENT OF INCOME AND SURPLUS 
DECEMBER 31, 1956 FOR THE YEAR ENDED DECEMBER 31, 1956 
Assets 
Income 
zy Current assets Membership dues $259,203.08 
iS Cash on hand and demand deposits $128,187.94 Less allocation to subscriptions 67,547.62 $191,655.46 
4 Cash in savings institutions 116,309.45 
- Membership entrance fees 11,303.00 
* Total $244,497.39 Publications . 512,187.80 
& Less cash in research and Bowman funds 48,040.13 $196,457.26 Nuclear Engineering Congress end Atomic 
Exposition ‘a 12,451.31 
Investments, at cost including accrued in Investment . 6,017.55 
terest $172,308.46 Unexpended appropriation, Special Task 
Less investments in Marshall and Bowman Committee, engineering center 8,428.58 
Funds . 4,000.00 168,308.46 
ae Total $742,043.70 
Accounts receivable, net 46,778.40 : 
Inventory, at cost .. 13,580.46 
Prepaid expenses 4,488.98 Expenses 
Publications $251,426.70 
Total current assets $429,613.56 
Salaries and commission astenene 306,111.77 
Deposits at airlines, post office, etc 1,740.53 Retirement plan and federal insurance contributions 8,252.37 
Tote! $431,354.09 Rent and electric . 18,528.74 
Office equipment . 10,647.31 
Trust and Special Funds 
Printing, stationery and supplies 23,982.71 
Albert E. Marshall Fund $ 3,000.00 i 
1,118.35 Postage, telephone and telegraph, auditing 
Research Committee Fund 47,921.78 52,040.13 Gnd 22.923.98 
Meetings 7,798.20 
Total $483,394.22 Travel 4399.85 
Awards 1,557.77 
Committees 7460.70 
Liabilities 
é Participation in professional groups 5,685.59 
Current Usbilities E.C.P.D.—E.5.C. Survey 3,000.00 
* Accounts payable $ 28,816.04 Engineering center survey 10,000.00 
i Deferred income 169,752.97 Miscellaneous 9654.97 
Reserve for participation fee United Engi 
neering Trustees, Inc 50,000.00 Total $691 630.61 
Education and preprint funds 2,773.88 
Net f 50,413.09 
180,011.20 et income for year 
Surplus, December 31, 1955 $179,598.11 
Total $431,354.09 Less amount appropriated for participation 
i 129,598.11 
Trust and special funds (as set forth above) 52,040.13 fon, United Engineering Trustees, Inc 50,600.60 29,598 
- Total $483,394.22 Surplus, December 31, 1956 $180,011.20 
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TYPE DL 
Grease lubricated 
Housing 


TYPE OM 


Oil lubricated 
Bearing Housing 


NAME_ 


ADORESS_ 


PUT THE IDEA OF PUMP COMPONENT INTERCHANGEABILITY 
TO WORK FOR YOU FOR SAVINGS IN FIRST COST — 


PEERLESS PUMPS 
COMBINES 


QUALITY 


with ECONOMY 
in PROCESS PUMPS 


IN OPERATION—AND IN MAINTENANCE 


Here's how component interchangeability 
works: Shown at the left are two types of 
Peerless chemical process pumps. The Type 
DL has a grease lubricated bearing hous 
ing; the Type DM has an oil lubricated 
bearing housing. To either of these bearing 
housings, you simply add the required 
backplate, impeller and volute. You “build 
up” the pump you want with either a water 
or air cooled backplate or an open or 
enclosed impeller. 

In this way you match the temperature, 
pressure and other characteristics of the 
liquid being pumped. You “tailor make” the 


FOOD MACHINERY AND CHEMICAL CORPORATION 
301 WEST AVENUE 26, LOS ANGELES 31, CALIFORNIA 


a Please send me Peerless Pump Bulletin No. B-1608 


COMPANY 
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complete component 
the 


pump you want by 
interchangeability—the Peerless idea 


modern idea in process pump buying 


Result: You stock up to 85%, leas parts; 
you reduce your capital investment; you 
obtain maximum versatility in pump ap 
plication; you always pump with the most 


efficient pump for the intended service 


PAGE BULLETIN 


ribes and illustrates 


Write for NEW 12 
which « omple tely des 
the Type DL-DM 


specifications, dimensional data and per 


pump line, including 


Use the coupon 


formance charts 


actories: Los Angeles 31, California and 
indianapolis 8, indiana 
Offices: New York; Atlanta; Chicago; St. Louis 


Phoeniz, Son Francisco, Fresno; Los Angeles 


Distributors in Principal Cities 


Consult your Telephone Directory 


No. 5) e 


i 
| 
= Lot 
4 fe 
és 
querque 
city State 
cer 


Write Dept. 
CEP-5 


® 
SEL-REX CORPORATION 
155 MANCHESTER PLACE ° NEWARK 4. N. J. 
Offices: Detroit—Chicago—Los Angeles 


foremost electrical and electronic concerns* 


repeatedly specify and install Sel-Rex 
is not the result of “blue sky thinking” or “gimmick” 
models or lines...it is the result of delving into cold, hard 


engineering facts and coming up with the right 


long run, it will cost far less. 


priced to compete with 
ordinary mass-produced 


equipment! 


SelRex 


best qualified to evaluate rectifier equipment — who 
Such recognition 


answers for our customers. Let Sel-Rex custom-design 
rectification to suit you...it costs no more than 
ordinary, mass-produced equipment — in the 


Rectifier Division 


GERMANIUM + SELENIUM 
RECTIFIERS 


Sel-Rex Rectifier users include the country’s 
companies 


*Names on request) 


Building or Expanding? 


THINK of 
SAFETY 
CONVENIENCE 
ECONOMY 


THINK of 


Adjustable 
SPROCKET RIM 
with Chain Guide 


Simplifies pipe layout 

Fits any size valve wheel 

Easy to install and operate 
Operates any valve from plant floor 
Time and money saving fixture 

No maintenance; first cost only cost 


for all sizes 


© Easy to follow instructions with each unit 


© Your supplier carries complete stocks 


© Write for new descriptive catalog sheet and prices 


Babbitt 


6 BABBITT SQUARE, NEW BEDFORD, MASS, USA 
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Packed, completely assembled, one to a carton 


Hot galvanized, rust proof chain available 


STEAM SPECIALTY CO. 


FUTURE MEETINGS 
(Continued from page 118) 


Kinetics of Air at High Temperatures: a Prob- 
lem in Hypersonic Aerodynamics, S. Feldman, 
AVCO Mfg. Co. The Heat Balance Integral 
and its Application to Problems Involving a 
Change of Phase, |. &. Goodman, Allied Re 
search Assoc. Some Problems of Laminar 
Boundary Layer Shock Wave Interaction, | 
Greber, R. J. Hakkinen, L. Trilling, MIT. On 
the Instability of Small Gas Bubbles Moving 
Uniformly in Various Liquids, 2. A. Hartunian, 
W. R. Sears, Cornell Univ. Emissivity of High 
Temperature Air, J. Keck, B. Kivel, T. Wentink 
Jr, AVCO Research Lab. Inviscid Hypersonic 
Flow Over Blunt-Nosed Slender Bodies, | 
Kubota, Calif. Inst. of Tech. Transformation 
of the Compressible Turbulent Boundary Layer, 
A. Mager, Marquardt Aircraft Co. Analysis of 
Steady, Finite-Amplitude Cellular Flames, G 
H. Markstein, Cornell Aeronautical Lab. The 
Unsteady Laminar Boundary Layer of a 
Wedge, and a Related Three-Dimensional 
Problem, F. K. Moore, Cornell Aeronautical 
Lab. The Sound Generated by Interaction of 
a Single Vortex with a Shock Wave, G | 
Ram, H. 5S. Ribner, Univ. of Toronto An 
Investigation of Stagnation Point Heat Transfer 
in Disassociated Air, P. H. Rose, F. R. Riddell! 
AVCO Research Lab. The Fluid Flow Associ- 
ated with the Impact of Liquid Drops with 
Solid Surfaces, P. Savic, G. T. Boult, Nat. Re 
search Lab. Some Effects of Isotropic Turbu- 
lence on a Pendulum at Moderate Reynolds 
Number, W. H. Schwarz, Stanford Univ; 
Corrsin, Johns Hopkins Univ. The Influence 
of Solid Body Rotation on Screen-Produced 
Turbulence, S. C. Traugott, H. Yeh, Univ. of 
Penn 

Invited Speakers: D. Fultz, Depart. of 
Meteorology, Univ. of Chicago, Fluid Mechani- 
cal Characteristics of Large-Scale Meteoro- 
logical Problems Illustrated by Experiment. 
E. R. G. Eckert, Depart. of Mech. Eng., Univ 
of Minn., Research in Continental Europe in 
Engineering Thermodynamics and Heat Trans- 
fer 
Banquet Thursday June 20 


@ STATE COLLEGE, PA 

August 11-14, 1957 Pennsylvania State Uni 
versity 

First National Conference on Heat Transfer 
Sponsors AIChE ASME., & College of 
Eng. & Arch., Penn State Univ. Purpose is to 


provide a forum and an opportunity to ex 
change ideas and data on the ind trial ap 
plications of heat transfer. Details of program 


will be published in June issue of CEP 
Alche program chairman is James N 
Addoms, Atlas Powder Co., Wilmington 2 
Del 


@ CLEVELAND, OHIO 
September 7-13, 1957, Cleveland Auditoriun 


Annual Instrument-Automation Conference & 
Exhibit of the Instrument Society of America 
Conference theme will be “Instrumentation 


for Systerns Control Educational aspects 
will be emphasized. A.I.Ch.E. members are 
invited to register at same rate as ISA mem 


bers 


@ BALTIMORE, MOD. 
September 15-18, 1957. Lord Baltimore Hotel 
TECHNICAL PROGRAM CHAIRMAN: R. L. Cop 
son, Mutual Chemical Co. of America, 1348 
Block St., Baltimore 31, Maryland 
Adsorption, Dialysis, and lon Exchange 

Intended to furnish basic information for 
chemical engineers working on mass sepere- 
tion problems 


(Continued on page 124) 
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Flintkote applies asphalt at 485°F. 


A horizontal vaporizer (above) is used 
by Flintkote. Low pressure perform 
ance (144 p.s.i. at 750°F.) of Dow- 
therm permits the use of compact, 
thin-walled equipment. 


Dowtherm (Dow heat transfer medium) makes precise process 
temperature (+1°F.) possible with no coking or carbonization 


Applying asphalt at 485 F. is a hot 
job. And when the temperature cant 
vary more than a few degrees F., it's a 
hot probli m! And that was the prob 
lem facing The Flintkote ¢ ompany in 
Chicago Heights, Hlinois 


To obtain the required te mperature 
control, Flintkote decided to invest in 
an entirely closed he ating system using 
Dowtherm® as a vapor heating medium. 


With Dowtherm they found they could 
use more compact and thinner-walled 
equipment, Fraction-of-a-degree tem 
perature accuracy was easily main 


tained. With the heating source far 


from the processing area, they prae- 
tically eliminated any problem of burn- 
ing asphalt. Dowtherm also completely 
did away with “hotspots” providing 
more uniform heating and at the sane 
time cutting down on ¢ quipment ¢ lean 


my time 


Manufacturers of closed heating sys 

tems using Dou therm will gladly lucy 
your heating process They will design 
equipment to fit your needs, For more 
information about this interesting, use 

ful and economical product, call us 
We'd he delighted to meet you. THe 
DOW CHEMICAL COMPANY, Midland 


Michigan, Dept. BD 546] 


YOU CAN DEPEND ON 
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MODEL 
MULTI-PASS COOLER 


MODEL “VS” 
VAPOR CONDENSER 


CONTACT 
DOYLE & ROTH MODEL “VT” 
for prompt attention VERTICAL 


to your INDIVIDUAL REQUIREMENTS 


DOYLE & ROTH 
standard stainless steel 


HEAT EXCHANGERS 


designed... Standardized... 


to meet the exacting requirements of the to insure lower prices, fast delivery. 
petroleum, chemical and petro- chemical 
industries. 


D & R passes on to you the economies accruing from its 
standardization program. Starting with engineering and fol- 
lowing through on construction, economies are substantial. 
Materials are purchased to rigid specifications and standard 
components are stocked. ASME standards govern fabricating 
procedures. 


DOYLE & ROTH 


136-50 TWENTY-FOURTH STREET, BROOKLYN 32, WN. Y. 
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FUTURE MEETINGS 


(Continued from page 122) 


MEETINGS SYMPOSIA 


Jet Propulsion 

Emphasis will be on manufacture of chemi- 

cal fuels. One paper on application to Earth 

Satellite program 

The Alkali-Chiorine Industry 

A management symposium on technological 
problems, trends, and end uses 

Drying 


Aspects of industrial drying, including 
spray drying techniques. 
low Temperature Processing 


The second symposium on this subject fol 
lowing an introductory session at the last 


| Boston meeting 


Direct Operating Labor Costs 

Featuring an industrial engineering ap- 
proach to estimation of labor costs 

Air Plant Safety 


A panel discussion with a planned agenda 


Ammonia Plant Safety 
A panel discussion with a planned agenda 


@ ANNUAL—CHICAGO, ILL. 
December 8-11, 1957. Conrad Hilton Hote! 
TECHNICAL PROGRAM CHAIRMAN: Henry F 
Nolting, Standard Oj! Co., 2400 New Yor 
Ave., Whiting, Ind. Those interested in sub- 
mitting papers for consideration should ad 
dress themselves directly to the chairman of 
the appropriate session 
Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Dept., 
M.1.T., 77 Massachusetts Ave., Cambridge 39 
Mass. 
Effective Cost Control in 
Process Operations 
CHAIRMAN: C. W. Nofsinger, The C. W. 
Nofsinger Co., 906 Grand Ave., Kansas City 
6, Mo. 
Evaluation of Projects from the Original 
idea to the Investment Stage 
CHAIRMAN: C. W. Nofsinger (see above) 


Chemical Engineering Abroad 
CHAIRMAN: Shelby Miller, Chem. Eng. Dept., 
University of Rochester, River Campus Station, 
Rochester 20, N. Y. 
Corrosion Resistant Alley Materials 
of Construction 
CHAIRMAN: G. Fred Ours, Carbide and Car- 
bon, Charleston, W. Va 
Laboratory and Pilot Plant Techniques 
CHAIRMAN: G. W. Blum, The Goodyear Tire 
& Rubber Co., 1485 E. Archwood Ave., Akron 
14, Ohio 
Production of Heavy Water 
CHAIRMAN: W. Bebbington, du Pont Savan- 
nah River Project, Savannah River, Ga 


Radiation Processing 
CHAIRMAN: J. J. Martin, Dept. of Chem 
Eng., Univ. of Michigan, Ann Arbor, Michigan. 


Nuclear Process-Heat and 

Radiation Source Reactor Systems 

for the Chemical and Metallurgical 

Industries 

CHAIRMAN: 8B. W. Gamson, Borg-Warner 
Corporation, Des Plaines, Illinois. 

Extractive Metallurgy 


CHAIRMAN: 8B. W. Gamson (see address 
above) 


(Continued ou page 126) 
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NEW MONUMENTS TO EFFICIENCY! 


1857-1957 


100% Year 


These huge stripper columns were produced with typical Graver craftamanship. Shop 
fabricated from ASTM A-285 Grade C firebox quality steel, they represent one 
of many types of processing equipment Graver has been fabricating for 100 years. 


Building for the Future on a Century of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG. (0. INC. 


EAST CHICAGO, INDIANA WEW YORK PHILADELPHIA @ EDGE MOOR, DELAWARE 


PITTSBURGH @ DETROIT e CHICAGO @ TULSA . SAND SPRINGS, OKLAHOMA 
HOUSTON . LOS ANGELES . FONTANA, CALIFORNIA 7 SAN FRANCISCO 
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Planning to install high pressure lines in your 
plant? Will they carry hot corrosive liquids 
or gases? 

You will find safety in DURASPUN Centri- 
fugally Cast Pipe. It's very strong, with 
strength approaching that of forged steel. It 
can be alloyed to give you maximum resist- 
ance to the heat and corrosion to be 
encountered, 


.it's alloyed to resist 
corrosion and 
high temperature 


DURASPUN Pipe comes in a wide range, as follows: 


Minimum 
Outside Diameter Woll Length 
2%" to 3” 1/4" 88” maximum 
3” to 6” Inclusive 5/16" 110” maximum 


Over 6” to 12” Inclusive 3/8” 168” maximum, 24” minimum 
Over 12” to 14” Inclusive 7/16" 168” maximum, 24” minimum 


Over 14” to 20” Inclusive 1/2” 180° maximum, 48” minimum 
Over 20” to 24” Inclusive 1/2” 88” maximum 
Over 24” to 32” Inclusive 5/8” 80” maximum 


This is standard piping. Special cylindrical shapes in comparable high alloy 
steel can be cast centrifugally . . . retorts, furnaces, fractionaters and other such 
equipment come in this class. 

Write us about your requirements. Our metallurgists backed by thirty-five years 
of experience will be glad to help select the best combination of alloying 
elements to take care of your operating conditions. 


COMPANY 


FFICE AND PLANT: Scottdale, Pa. 
FICE: 12 East 41st Street, New York 17,.N.Y. 

CE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
CHICAGO OFFICE: 332 South Michigan Avenue 
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FUTURE MEETINGS 


(Continued from page 124) 
MEETINGS SYMPOSIA 


Selling a Technical Program 
CHAIRMAN: W. L. Bulkley, Standard Oil Com- 
pany (ind.), Whiting, Indiana. 


Shock Waves in Process Equipment 


CHAIRMAN: Stuart Churchill, Dept. of Chem. 
Eng., Univ. of Michigan, Ann Arbor, Michigan. 


Impact of Computers on the 

Practices of Chemical Engineering 

CHAIRMAN: Leon Cooper, Monsanto Chem- 
ical Company, St. Louis, Missouri 


The Separation of Materials in 

Biological Processes 

CHAIRMAN: Elmer Gaden, Dept. of Chem 
Eng., Columbia University, New York City 


Chemicals Recovery in the 

Paper Industry 

CHAIRMAN: R. P. Whitney, Inst. of Paper 
Chemistry, Appleton, Wisconsin 


Process Application of Reactors 


CHAIRMAN: J. J. Martin, Univ. of Michigan 
Dept. of Eng., Ann Arbor, Michigan 


@ 1958 MEETINGS 

@ Montreal, Canada, April 20-23, 1958 
Sheraton-Royal Hotel. Joint A.1.Ch.E.-C.1.C 
Conference CHAIRMAN: Kenneth 
Beatty, North Carolina State College, Raleigh, 
N. C. CO-CHAIRMAN: W. H. Gauvin, McGill 
University, Montreal. 

@ Philadelphia, Pa June 22-27, 1958 
Bellevue-Stratford Hotel A.LCh.E.  Fiftieth 
Anniversary Meeting CHAIRMAN Roy 
Kinckiner, DuPont, Wilmington, Del See 
further details of meeting and program listed 
below 

e@ August 18-21, 1958 ALChHE ASME 
Heat Transfer Conference. CHAIRMAN: A. S 
Foust, Dept. of Chem. Eng., Lehigh University 
Bethlehem, Pa 

@ Salt Lake City, Utah, September 21-24, 
1958. CHAIRMAN: E. B. Christiansen, Dept 
of Chem. Eng., Bldg. 437, Univ. of Utah 
Salt Lake City. Air Pollution—-CHAIRMAN: W 
L. Faith, Air Pollution Foundation, 704 S 
Spring St., Los Angeles 14, California 

e@ Cincinnati, Ohio, December 7-19, 1958 
Netherland Plaza Hotel. A.l.Ch.E. Annual Meet- 
ing. TECHNICAL PROGRAM CHAIRMAN: A. C 
Brown, Emery Industries, Inc., June & Long 
Streets, lvorydale, Ohio. Water Pollution 

chairman to be named. Distillation CHAIR 
MAN: W. C. Schreiner, M. W. Kellogg Co 
711 Third Ave., New York 17, N. Y. High- 
Speed and Time-lapse Photography in Chemi- 
cal Engineering CHAIRMAN: J. W. West 
water, William Albert Noyes Laboratory, Univ 
of Illinois, Urbana, Ill 


FIFTIETH ANNIVERSARY MEETING 


Philadelphia, Pa. June 22-27, 1958. Bel 
levue-Stratford Hotel. A.I.Ch.E. 50th Anniver- 
sary Meeting. CHAIRMAN: Roy Kinckiner 
DuPont, Wilmington, Del. Theme for program 
is: A Look to the Future. Al! symposia and 
papers are being planned in accordance with 
this theme. Broad areas of chemical engineer 
ing will be covered as follows 


@ One group of papers will review briefly 


Continued on page 128) 


 FCentrifugally 

ast 

Pipe is 

TRONG 

Pipe... 


Obviously, to push forward with increased pro- 
duction, you need automatic aids—mechanical 
conveying that speeds processing by eliminating 
back-breaking tasks, wasted motion, and exces- 
Sive handling. 

Conveying equipment to handle every conceivable 
dry bulk material, and the engineering ability to 
apply it correctly, has made the big name of 
STEPHENS-ADAMSON one the chemical proc- 
essing industry can rely on. Due to vast engineer- 
ing and manufacturing experience, the S-A way of 
bulk material handling is the surest way of keeping 
production in your plant at the highest level while 
holding down handling costs 

Whenever your raw or processed materials can be 
handled in bulk form, it is the most economical 
way. Let the S-A engineer in your area show 
you why, 


S-A manufactures a wide range of material handling prod- 
ucts in three complete piants in U.S. and Canada 


Belt Conveyors Headshatt Holdbacks 

Belt, Pan 4 Plate Feeders Grizhes & Screens 
Ship Loading Boom Conveyors Centrifugal Pilers 

Stacking ( voyors Bin Gates Tunnel Gates 


Storage & Reclaiming Systems Car Pullers & Spotters 


Natur Freque Vibrating 


veyors 
REOLER veyor- Elevators Ship Hosts 
ZIPPER Conveyor-Elevators SEALMASTER Bal! Bearing 
Conveyor Belt eaners Unit 
@eWrite for a bhulletin on an of the above products 


A belt conveyor and tripper by Stephens- 
Adamson handies Ammonium Sulphate for 
National Aniline Div. of Allied Chemical and 
Dye Corp., Hopewell, Va. The tripper is self 
propelled, discharging an 18-inch belt along 
4 352-foot run over storage hoppers 
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Installation at Alba Manu- 
facturing Co., Aurora, Ill- 
inois, includes loop boot 
and inclined REDLER con- 
veyor-elevators for automat- 
ic handling of glue product. 


from start to finish handle your bulk materials automatically 


Vital potash fertilizer is loaded into 
cars by thie STEPHENS-ADAMSON 


Swiveloader. It is part of a complete han- 
diing system and insures mazimum uni- 
form loading by throwing potash to far 


corners of the car 


STEPHENS-ADAMSON MFG. CO. 


57 RIDGEWAY AVENUE, AURORA 


ILLINOIS 
LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


DESIGNERS © ENGINEERS * FABRICATORS 
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PHOTO - COURTESY SERVICE PIPE LINE COMPANY VAREC PULSE CODE RECEIVER 
INSTALLATION AT Fr. LARAMIE STA 
or Gervice Pire Line COMPANY 


PULSE CODE telemetering 
Tailored To Your Needs... 


In addition to giving an accurate signal on liquid level readings over 

long distances and doing it in the record time of 5 seconds, the “Varec” 

PULSE CODE Telemetering System can now perform a great variety 

of operations. Some idea of the system's flexibility can be obtained by 

checking these optional features: 

1. Pulse Code Receivers with provisions for indicating liquid level, 
temperature, motor valve or other equipment status, abnormal or 
alarm conditions and other data as required. 


Systems incorporating two or more receivers. 


Systems incorporating two or more receivers and selectors. 


Receiver with terminal provisions for connecting with data printer. 


Digital clock to be used in conjunction with data printer. 


Serial entry data printer such as an electric typewriter 


Parallel entry data printer such as a ribbon type adding machine. 


Data Programmer to link Pulse Code receiver to data printer 


Contactor units to provide “on — off” remote control of equip- 
ment such as pumps, motor-driven valves, ete. 


Scanner unit to provide automatic scanning for data logging on 
a pre-determined time schedule 

With this wide selection of combinations, your “Varec” PULSE CODE 
System can be custom-built for your particular process. . 

Write for “Varec” Bulletin CP-3011 for full details of “Varec” PULSE 
CODE Telemetering 

961.20 


THE VAPOR RECOVERY SYSTEMS 
2820 North Alameda Street 


Cable Address: 
Varec Compton Calif (U.S.A.) All Codes 


f a Compton, California 
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FUTURE MEETINGS 


(Continued from page 126) 


the history and early art in an introductory 
way, presenting a background for the papers 
which follow. 
@ A second group of papers wil! deal with 
the present status of the subject fields, in 
particular pointing out gaps in information 
both from the standpoint of theory and prac- 
tice 
e A third group of papers will attempt to 
point out what lines of investigation can be 
profitably undertaken to fill the gaps in our 
information 

Symposia will vary in length from 4 to 6 
papers, covering one or two sessions. It is 
not the intention of the Committee to accept 
papers of a character usually presented at 
ALChE meetings; time will not permit 
presentation of experimental results or of 
pieces of experimental work reported in the 
usual way. The Committee believes the ob- 
jectives of the meeting will best be met by 
the author's giving the results of investiga 
tions in cases where such are necessary to 
meet the second and third categories (above). 

It should be obvious from the plans of the 
Committee that authors having a reasonably 
broad knowledge of their respective fields 
should be encouraged to propose and pre 
pare papers for the program 

To permit prepublication, which is desired 
by the Committee, deadline for submission 
of papers to the Technical Program Committee 
is June 30, 1957. Where prepublication is 
impracticable, the deadline is tentatively fixed 
at November 30, 1957. Symposia, together 
with responsible chairmen, are listed as fol- 
lows: 
UNIT OPERATIONS (2 sessions)—C. R. 
Wilke, Univ. of Calif., Berkeley: distillation, 
fractionation, absorption. F. M. Tiller, Lamar 
State Coll., Beaumont, Texas: filtration, dry- 
ing, size reduction, mixing, flotation, cen- 
trifugal separation, crystallization & nuclee 
tion, classification & collection of solids. 
@ CHEMICAL ENGINEERING IN NUCLEAR 
FIELD—R. P. Genereaux, DuPont, Wilmington 
KINETICS & REACTIONS (2 sessions). H 
Wilhelm, Princeton, N. J. or N. R. Amundson, 
Univ. of Minnesota, Mpls.., Minn 
@ PROCESS CONTROL (2 sessions on dynamic 
aspects of processes)—D. M. Boyd, Universal 
Oil Products, Des Plaines, Ili. & P. S. Buckley, 
DuPont, Wilmington 
@ MATERIALS OF CONSTRUCTION (2 ses 
sions)—E. M. Mahla, on metals; R. B. Filbert, 
Battelle, on nonmetals 
@ FUNDAMENTALS or 2 sessions)-—J. 
Franklin, Humble, Baytown, Tex 
@ EDUCATION OF THE CHEMICAL ENGINEER 
(3 sessions)—F. M. Tiller, academic; chairman 
to be selected, industrial 
@ INDUSTRIAL MANAGEMENT OF THE FU- 
TURE (2 sessions)—Eugene Wall, du Pont 
@ Symposia under consideration: Our Insti- 
tute of the Future, Chemical Engineering Eco- 
nomics, What Will the Next 50 Years Produce? 

c ts and ti are ited. 
Proposals of papers should be directed to 
symposium chairman, with carbon copy to 
Roy A. Kinckiner. 


UNSCHEDULED SYMPOSIA 


Proposed, but unscheduled, symposia of the 
Institute may be found listed in April CEP, 
page 114. Correspondence on proposed papers 
is invited by the progrom chairmen. 
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Undisputed First Choice 


with engineers who have had occasion to thoroughly test this 
type of filter. Shown here are structural features that are the 
result of over 30 years experience in building this one filter. 

If it could be made better or cheaper Sparkler would have made eee ee 

it that way long ago. 


Cartridge plate as 


sembly —removable in 


A.S.M.E. designed 
construction is stand- 
ard for pressures up 
to 60 Ibs. on all filter 
tanks, 


depently of tank 


Heavy solid plate 
rings precision ma- 


chined 


Plates sealed inde- 
pendently at center 
and periphery to as- 
sure positive seal 


Heavy perforated 
sheet metal support 
for filter paper 


Plates sealed inde- 
pendent of tank clo- 
sure to secure a posi- 
tive seal for both filter 
plates and for tank 
cover 


A more positive filter 


seal is obtained when 
hydraulic pressure is 


applied to plates ex 


ternally rather than 
internally 


Scavenger plate sup- 
ported by re-inforced 
flat bottom tank. 


Plate designed to re- 
duce flow friction to a 
minimum 


The Sparkler, original exclusive horizontal plate design and flow 
principle, has never been equalled for efficiency and dependability 
in filtering with any and all types of filter aids. The cake maintains 
its original position as formed regardless of pressure fluctuation flow 
rate or viscosity, No break-through is possible, even with a complete 
shut down of the filter. Filtering can be resumed with perfect safety 
at any time. With Sparkler plate construction a completely sanitary 
filter can be furnished 


SPARKLER 
FILTERS 


SPARKLER MANUFACTURING CO. munoetew. 


Sporkler International Manufacturing plants in Canada, Holland, Htaly and Australia 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


CHEMICAL ENGINEERING PROGRESS, May 1957 (Vol 53. No 5) 129 


im | 
=| 
= | 

[| 

= 

| 

| 
— 


New catalysts pose new engineering problems. 
Here is a “refresher” to bring you up to date on 


CATALYSIS IN PRACTICE 


— is nO easy way to find the best 
catalyst for a new chemical proce 
Evaluation of a catalyst in its ultimate 
form requires the development of a 
proce based on that catalyst It i 
not po ible to eparate the choice of a 
catalyst from the choice of a proce 
These were basic tenets cited by Kapp 
of Houdry m his introductory talk 
‘What Catalyst and Why 


In) sore respects, the catalyst is only 


another process variable such as tem 
perature, pressure, or space rate. In 
other re pects, the catalyst i a raw 


material whose cost must be kept at a 
reasonable level. Life and price ot the 
catalyst are, therefore, critical factor 
and, in the case of attrition losse mn 
circulating systems, catalyst makeup 
can be equally critical 

Catalyst usefulne may be termi 
nated by reduced activity or by reduced 
electivity Both factors can be ad 
versely affected by thermal sintering 
by aging accelerator and by many 
types of poison im the feed, Catalyst 


makeup rate im circulating catalyst 


units ometimi used to control 
activity and poison level 
In order to cope with the problem 


of commercialization, the ce velopment 


Based on papers presented before One Day 
Meeting of the Philadelphia-Wilmington Sec 
tion, A..Ch.E., April 9, 1957. Authors: Martin 
Kapp, Houdry Process Corp; F. G. Ciapetta, 
C. D. Helm, L. L. Baral, Davison Chemical Co.; 
A. B. Stiles, Du Pont; J. M. Bourguet, S. J 
Wantuck, Socony Mobil Oil R. E. Reit 
meier, Girdler Co.; J. M. Harris, Jr, Rohm & 
Haas Co.; C. L. Thomas, Sun Oil Co. (presented 
by C. G. Kirkbride, Sun Oil Co.) 


R. E. Reitmeier, Girdler Co., addresses the 
Philadelphia-Wilmington one-day session on 
“Economics of Catalyst Use.” 


Catalysts are chemicals. They are 
chemical reagents that combine with 
the starting materials to form com- 
pounds. Chemical changes then take 
place followed by decomposition into 
the desired product and the original 
catalyst. 


This concept of a catalyst being «4 
chemical reagent is an important one 
for both the chemist and the chemical 
engineer. It gives the chemist a better 
working picture as he searches for new 
catalysts or new chemical processes 
For the chemical engineer, all chemical 
reagents impose certain conditions on 
the design of a plant using that re 
agent. Catalysts as reagents are no 
exception. As new catalysts are de 
veloped with more and more special 
ized uses, they will inevitably pose 
even more complicated engineering 
problems than they have in the past 


Thomas, Sun Oil 


engineer must cut acro section and 
department boundaries, He must trade 
information informally with chemist 
and engineers in research, manufactur 
ing, and sales to obtain the facts for a 
proper analysis of the overall problem 
Only by a judicious blend of theory, 
technology, and experience on catalyst 
and catalytic processes can he succeed 
in the efficient commercial develop 
ment of a new catalytic chemical proc 


How Catalysts Are Prepared 


The commercial procedure used in 
the preparation of industrial catalysts 
may be considered to be a combination 
of several unit operations, said L. | 
Baral of Davison Chemical in his dis 
cussion of “Commercial Preparation of 
Inelustrial Catalyst 
may include the following 


Such operation 


Initial preparation In general, om 
starts with aqueous solutions of the de 
sired constituents and adds the required 
precipitating agents. Gel formation, a 
special case of precipitation, is frequently 
employed in the manufacture of catalysts 
whose major components are hydrous 
oxides. In certain cases, advantages of 


the gel formation method may be 


1. Higher surface area in the final catalyst. 

2. Improved control of density and porosity 
in the finished catalyst 

3. Easier washing of impurities from the 
gelled material. 

4. Ease of filtration of the product 
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Impregnation methods: WDispersing an 
active component or components on an 
inactive support is frequently the simplest 
possible method of preparing a catalyst 
Such impregnation may be either liquid 
or Vapor phase 

Special preparation methods: Thermal 
fusion methods are used for the prepara- 
tion of certain types of catalysts such as 
the promoted iron catalyst used for the 
synthesis of hydrocarbons and ammonia 

Other chemical reactions, such as de- 
composition, oxidation, and reduction, are 
frequently employed. For example, cop 
per chromite catalysts are prepared by 
the thermal decomposition of a precipi 
tated copper ammonium chromate 

Clay catalysts, used in the catalyti 
cracking of gas oils to gasoline, are pre 
pared industrially by the leaching of 
special clays with sulfuric acid. During 
the acid treatment, the alkali and alkaline 
earth cations are replaced with hydrogen 
ion, and the concentration of undesirable 
constituents such as iron is reduced 

Filtration and washing: Catalysts pre 
pared by precipitation or gelation tech- 
niques require a filtration step and usually 
a washing step. Rotary filters, plate-and 
irae filters, and centrifuges are all used 
the choice being based on the usual con 
siderations 

When a precipitate or gel possesses 
zeolitic properties, washing alone will 
not suffice to remove all contaminating 
ions. In such cases, an ion exchanging 
operation will be required prior to or 
during the washing procedure. Such a 
situation arises im the preparation of 
co-gelled silica-alumina cracking cata 
lysts, the alkali metals being exchanged 
with ammonium or aluminum ions 

Preliminary drying: Ordinarily, pre 
liminary drying of the catalyst is carried 
out in air, in electric furnaces, or in 
steam ovens, at temperatures between 
120 and 450°] Where the finished 
catalyst 1s produced in the form of pellets, 
the extent of drying may affect the ease 
of pelleting 

Catalyst forming or sizing: Catalysts 


used for liquid-phase reactions § are 
usually ground to pass through a 100 to 
200 mesh screet Catalysts used for 
vapor-phase reactions in a fixed-bed re 
actor are most frequently used in the 
form of granules pellet r extru 

whereas catalysts used in fluid-bed opera 
tions are usually ground to pa i = 
mesh screen. In moving-bed operations 


such as the TCC cracking unit, the cata 
lysts may be prepared in bead form to 
reduce attrition 

Calcination and activation: In general, 
all catalysts used for vapor-phase re 
actions are calcined and activated at 
temperatures above 400 to 500° F. Cal 
cination or activation may be carried out 

(Continued on page 132) 
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enclosed pressure sealed 


side plate 
Rugged general-purpose basic Attractive design with stainless Strongest of all. Resists breakage. 
design. For non-hazardous uses bezel; gasketed safety glass cover. Contains liquid if glass ruptures, 


with the right 
glass tube... 


head quide tri-flat plain tapered 


For general use giving high For use with ball floats For special fluids and those 
accuracy over wide range to meter low flow rates containing solid particles 


and float... 


nail head ball special 
2 types, 7 sizes for use i materials in 3 sizes For highly corrosive fluids 
with bead guide tubes for tri-flat tubes or specialty applications 


make these stainless steel enclosed flowmeters 
the right choice for corrosive conditions 


These engineering alternatives just begin to describe All 1700 Series Flowrators embody proven engi- 


the reasons why the 1700 Series variable area Flowrator neering principles for measuring any flow accurately 
meters offer the right solution to corrosion problems. up to 200 gpm of water, 400 scfm of air. Pipe con- 
Further, you can select from more than twenty dif- nections — horizontal or vertical, screwed or flanged 
ferent proven materials for corrosion-proof end fittings can be made from any direction through a provision 
and floats. Add to this the stainless steel enclosure for for 360° rotation of connection. Full data on the 1700 
all models, plus the neoprene backed Teflon packing Series is given in Catalog 10-A-25. For your copy, 
liners, and the applications of the 1700 Flowrator are write Fischer & Porter Company, 1157 County Line 
limited only by those that would affect glass. Road, Hatboro, Pennsylvania. 


FISCHER PORTER CO. 


Complete Process Instrumentation 
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on NEW 
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SPERRY 


Your Headquarters For 


FILTER PRESSES 


- all sizes, all types for all require- 


ment Available with center, side 
or corner feed; open or closed de- 
livery; simple or thorough washing; 
jacketed plates for filtering at high 


or low controlled temperatures 


LABOR SAVING DEVICES 


including Plate Shifters for easier, 
safer handling of plates and frames 

and Closing Devices in a full 
range of models to facilitate open- 
ings and closings of new Sperry 
Filter Presses or existing presses in 
the field 


FILTER BASES cotton, paper 


synthetics and woven metals plus 
jpecial cloths for special require- 


ments. Plain or punched 


Mail coupon for your copy , 

of the SPERRY FILTRA- 
TION CATALOG, complete — 7 
with illustration and spe A 
cifications to help you plan =. 


new filtration facilities _— 
D. R. SPERRY & CO. 


BATAVIA, tL. 

Soles Representatives 
George $. Tarbox Alidredge & McCabe 
808 Nepperhan Ave. 847 17th Ave 
Yonkers, New York Denver 18, Colo 
BM. Pilhashy 
633 Merchants Texas Chemical Eng. Co. 
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in a muffle furnace, a rotary calciner 
or in a high temperature reactor. Design 
of equipment must provide uniform and 
closely controlled temperatures as well 
as residence times at these temperatures 


Moving vs. Fixed Bed Techniques 


Most industrial catalytic processes 
fall into two main categorie fixed 
bed and continuous systems. The con 
tinuous category can be conveniently 
ubdivided into two further sub-cate 
gories: moving-bed and fluid proc 
esses. In the first case, the solids are 
izeable particles which move through 
the reaction zone as a compact bed. In 
the other case, the solids are finely di 
vided particle which move through 
the reactor as a turbulent ma agitated 
by the contacting v ipors 


EACH SYSTEM HAS ADVANTAGES 


The moving-bed technique has been 
widely applied to petroleum refining 
operations, particularly to catalytic 
cracking. The merits and demerits of 
this system were discussed at Philadel 
phia by Bourguet (Socony Mobil) im 
his papes Moving Bed Process« 
while the fixed-hed system, which still 
finds application to a multitude of dif 
ferent catalytic processing operation 
was described by Stile (Du Pont) 
who poke on Fixed Bed Catalyst 
systems.” 

Main advantages of the fixed-bed 
reactor, according to Stiles, can be 
ummed up as follows 
1. Simplicity 
2. Relatively low maintenance 
3. Avoidance of catalyst separation problem 
4. Greater variation in possible contact time 
5. High ratio of catalyst to reactants 

6. Avoidance of abrasion of catalyst and 
equipment 

7. Economy in high temperature and hig 


h 


pressure reactions 


These advantage are counter-bal 
minced by certan difheultye ome ot 
which can be eliminated (or at least 
minimized) by efficient design Such 


hortcomings may be 


1. Heat transfer to or from a large fixed 
bed of catalyst is frequently complicated by 
the poor thermal conductivity of most catalysts 

2. Difficulties in temperature control 

3. Poor flow distribution can cause over 
reaction, under-reaction, or create isolated 
areas where unwanted reactions predominate 

4. Disintegration or swelling of the catalyst 
con cause poor temperature and flow distri 
bution control and can bring about deforma 
tion of parts of the reactor 

5. Regeneration or replacement of catalyst 
is usually difficult 

6. Accurate measurement of temperature is 


generally difficult 


(Continued on page 134) 
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Good 
For over half a century Good Busi- 
ness has been represented by Goslin- 
Birmingham, offering world wide serv- 
ice to users of mechanical and heat 
transfer equipment, including custom 
designing and foundry service. 


G-B engineers ore af your service at 
any time to discuss your processing 
problems. 


GOSLIN- 


BIRMINGHAM 
MANUFACTURING CO., INC. 


BIRMINGHAM, ALABAMA 
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A NEW POLYETHYLENE TOWER PACKING BASED ON THE PRINCIPLE OF INTERSTITIAL HOLDUP 


TELLERETTE 


Increased Efficiency 
Increased Capacity 

Lighter Weight 
Unbreakable Units 


Tray Column 
Characteristics 


Send for this folder. It contains 


more detailed explanation. 


THE HARSHAW CHEMICAL 
1945 E. 97th Street Cleveland 6, Ohio 
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DINOSAURS, 


The extensive magnesium silicate deposits laid down about the 
time dinosaurs roamed Florida's marshy peninsula became the 
source of today’s most wisely used adsorbent. 

Because it Contains numerous small fibrous tentacles, Florida 
Fullers Earth, in its commercial form known as Florex, is particu- 
larly valuable in the adsorptive refining, decolorization, clarifica- 
tion and neutralization of mineral, vegetable, and animal oils, fats 
and waxes. Florex is unequalled in high quality or low cost for 
processes involving the use of highly active clay for sweetening light 
distillates, dehydration, desulfurization, and polymerization. 

Standard meshes from 2/4 to 200/up and our experienced adsorp- 
tion specialists are available to help you solve complex laboratory 
or production problems. 


FLORIDIN COMPANY 


Dept. Z P. O. Box 989 Tallahassee, Fla. 


WEIGH Ir. 
AUTOMATICALLY | 


GLENGARRY 


E PROCESSES-INC- BAY SHORE -N-y. 
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While many of the difficulties of a 
fixed-bed operation are eliminated by 
the use of a continuous system, Bour 
guet, whose discussion titled “Moving 
Bed Processes” was based chiefly on 
the TCC (Thermofor Catalytic Crack 
ing) process, pointed out that many 
design problems remain. For efficient 
and economical operation, moving-bed 
equipment must be designed for: 


1. Uniform flow of solids through the reac- 
tion vessels. 

2. Uniform distribution of reactants through 
the solids 

3. Circulation of solids with minimum attri 
tion and minimum erosion of equipment. 

4. Heat economy through solids circulation, 
heat exchange, etc. 


DESIGN EXPEDIENTS 


For the fixed-bed reactor, Stiles 


went on to outline how some of the 


shortcomings of the system are over 
come. Such methods include 


1. Multiple reactors in parallel or in 
series to control flow distribution and 
temperature 

2. Sheath-type reactors with both in 
ternal and external heat exchangers for 
temperature control 

3. Multiple-tray reactors for flexibility 
With this type of equipment, flow can 
be redistributed between trays, reactants 
can be heated or cooled, additional re 
actants can be added, product can be with 
drawn, a new reactant can be added, and 
types of catalyst can be varied from tray 
to tray. This type of reactor can also 
be designed for easy access to the catalyst 
either for inspection, redistribution, or 
change, through side ports or, if desired, 
arrangements can be made for in-place 
regeneration 


THE TCC MOVING-BED PROCESS 


Major elements of this typical sys 
tem are: 


1. Catalyst Lift. The lift system con 
sists of a pot at the base, where catalyst 
from the regenerator is picked up by gas 
streams, one or more tapered lift pipes 
through which the gas-catalyst mixture 
flows at stream-line velocities, and a 
separator at the top. The gas lifting 
medium may be air, or other gases such 
as flue gas or steam 

2. Seal Leg. This is a pipe designed 
to permit catalyst to flow continuously 
from the lift separator, which is at 
atmospheric pressure, into the reactor, 
which operates at 10 to 15 Ib./sq. in 

3. Reactor System. The reactor system 
is designed to provide uniform mixing 
ot incoming catalyst and oil streams, to 
maintain efficient contact between these 
two streams through the reaction zone, 
and to permit vapors to separate from 
the spent catalyst. Catalyst flows from 
the reactor to the regenerator through a 
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SF | 
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| 
| 
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number of transfer pipes. Purge steam 
introduced just above these pipes, dis 
places the residual oil vapor from the 
spent catalyst stream, thus forming a 
seal between the reactor and the re- 
generator 

4. Regenerator System The function 
ot the regenerator is to burn off the 
carbonaceous deposit from the catalyst 
without damage to the catalyst from ex 
cessive heat Ihe catalyst gravitates 
uniformly downward through the regen 
erator while air is forced through the 
moving bed of catalyst by means of a 
blower. Some of the heat of combustion 
is carried by the catalyst to the reactor 
to partially satisfy the endothermic heat 
of cracking; some is removed as sensible 
heat by the fuel gases; excess heat is 
removed through a cooling coil system 
which produces much of the steam re 
quirement for the process 


While the moving-bed technique, 
concluded Bourguet, has been largely 
applied to petroleum refining, it is find 
ing increasing application in other 
fields. There are now processes for 
petroleum coking, lube oil refining, 
lime burning, shale oil retorting, pyro 
lytic cracking of light hydrocarbons 
for ethylene production, and many 


others. 


Operating Problems 


Out of his long experience with 
catalytic processes, Harris (Rohm and 
Hiaas), who spoke on “Operating 
Problems,” pointed to several design 
and operating factors which affect 
operating economy as well as plant 
Salety 

In the first place, said Harris, oper 
ating conditions should be as close a 
possible to atmospheric temperature 
and pressure. This is an ideal seldom 
attained in practice since it is generally 
in conflict with the basic thermody 
namics of the process However, 
where their use is possible, lower tem- 
peratures and pressures mean mini 
mum cooling-off periods and minimum 
handling of heavy piece Design of 
equipment for easy assembly and di 
assembly is also important to save time 
during catalyst changes. If the catalyst 
has a tendency to « xpand and to coke 
badly, the converter should be designed 
with a removable catalyst container 


EXPLOSION DANGERS 


Oper ition of catalytic processes at 
reduced pre ure Is not common since, 


with total pressure le than atmo 


pheric, air may be drawn in and ex 


plosions miay re ult. The same type ot 
hazard exists when it is necessary to 
change a pyrophori catalyst W hile 
the converter is cooling, the contained 


gases contract ind air may again be 
sucked in with disastrous results, 
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PUREST WATER 


(HOH ABSOLUTE) 


10,000,000* OHM Water, Free of Bacteria and other 
submicroscopic Particles, Organics and Silica. 


Closest thing to HOH ABSOLUTE an entirely new standard of 
water purification by Barnstead now makes new advances possible in 
Chemical, Electronic, and Nuclear fhelds 


WATER + MIXED-BED BARNSTEAD 


The purification of water often requires special engineering, and a broad 
The above combination of Water 


consideration of accessory equipment 
Demuineralizers, Water Stull, and Barnstead MF Filter, operated in series 
will produce 10,000,000 OHMS water in production quantities 


free of bacteria, organics and silica 


Whatever your water purification problem, Barnstead en- 
gineering coupled with Barnstead's extensive line of Pure 
Water equipment has the authoritative answer. Write today! 


Catalog 127 Ct Bulletin 141 
Mixed-Bed, MF Filter, 
Two-Bed, and " . filters out 
Four Bed particles to 
Demineralizers 0.45 micron 


Catalog 


Describes 
line of water 
stills from 


¥ to 1000 
gph 
BOSTON NEW YORK 
JAmaica 4.3100 Kingsbridge 
PHILADELPHIA CLEVELAND CHICAGO 
LOcust 81796 ACademy 6-6622 Financial 6.0588 
LOS ANGELES SAN FRANCISCO 
RYan 1.9373 TEmplebar 2.5391 


*Corrected to 18°C 


STILL & DEMINERALIZER CO. 


$2 Lanesville Terrace, Boston 31. Mass 
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Let's try 
itina 
Filter 
Press 


Steam-heated plate and 
frame filter, corner feed, 
closed discharge, washing 
type, with individual 
sampling cocks for each 
chamber. 


Tried it in your laboratory filter and it didn’t work 
out? Couldn't get satisfactory flow rate or proper cake 
build-up? Process too slow? The material too viscous 
or gelatinous or what-have-you? 

We've heard all these before. Yet we have proved a 
thousand times that what the user first considered a 
tough filtration assignment turned out a routine prob- 
lem, readily solved in our laboratory. Of course, many 
problems were challenging, but Shriver experience and 
designs overcame them, too. 

Shriver’s long record in solving problems of filtration, 
washing, extraction or thickening, with the kind of filter 
press best suited to specific operating conditions, is your 
assurance of dependable service from laboratory to 


plant size equipment. 


It will pay you to get the Shriver story. Use the 


coupon. 


T. SHRIVER & COMPANY, Inc. 


SHRIVER 


for better filtration 


812 Hamilton St., Harrison, N. J. 
Send me this filtration fact and data book. 


Title 
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CATALYST POISONS 


Purity of the feed gases has a 
marked effect on operating expense, 
since the impurities may be catalyst 
poisons causing permanent or tem- 
porary catalytic inactivity. If the 
poisoning is temporary, it may be pos 
sible to reactivate the catalyst im situ 
If the poisoning 1s permanent, how- 
ever, the results are more serious. The 
| protection of feeds from accidental 
| contamination is a real and ever-pres- 
ent operating problem in catalytic 
processing. Contamination of the cata- 
lyst with mill scale, grease, pipe dope, 
etc., is a hazard which is at its peak 
during the start-up period. There is, 
pointed out Harris, enough sulfur in an 
onion sandwich to poison a consider- 
able quantity of hydrogenation catalyst. 

There may be a temptation to speed 
up the kinetics of a catalytic reaction 
by increasing the operating tempera- 
ture. This must be guarded against, 
since excessive temperatures greatly 
reduce the active life of a catalyst, in 
duce side reactions with undesirable 
by-products, and may even cause a 
temperature runaway with destruction 
of the converter internals. 


Catalyst Economics 


In most cases, said Reitmeier (Gird 
ler), in his talk “Economics of Catalyst 
Use,” the initial cost of a catalyst is 
not an important factor in the eco- 
nomics of catalyst use and, in itself, 
does not affect the cost of the product 
greatly. Some of the factors, besides 
the initial purchase cost, which affect 
the economics of catalyst use are 
catalyst activity, catalyst life, catalytic 
poisons, and resale value of spent 
catalyst. 

For example, in many cases, such 
factors as increased yields, greater se 
lectivity, improved product quality, 
greater capacity, milder operating con- 
ditions, and savings in utilities may be 
among the advantages of replacing a 
catalyst at the optimum time. On the 
other hand, where a catalyst is being 
used in a system which operates con 
tinuously for several months to one or 
two years with only planned shutdowns 
for mamtenance, it is essential that 
the catalyst have sufficiently long life 
with little change in activity. The cost 
of an unscheduled shutdown, along 
with the lost production, may amount 
to several times the value of the 
catalyst 


IMPORTANCE OF CARRIER 


Careful selection of the carrier will 
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NORWALK 


HIGH PRESSURE COMPRESSOR 


The five stages on this heavy-duty tandem 
compressor require less horsepower and 
develop less heat than in four stages in pro- 
ducing 3000 Ib. per square inch pressure in 
capacities up to 31,000 cfh. 


Frames with double row roller bearings, ie- 
versible ring plate valves, force feed lubrica- 
tion, generous intercooler coils are some of 
the features that make this horizontal com- 
pressor compact, sturdy and efficient to 
operate and maintain. 

Every Norwalk compressor is test-run for 
eight hours at the factory, then taken down 
for complete inspection before :e-assembly 
and shipment. 

Norwalk makes compressors from single stage 
to six stages, from 125 to 25,000 Ib. psi. Cata- 
log on request. 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 


Established 1864 


ane 


Ranney 


ASSURES YOUR 
WATER SUPPLY 


Already proven around the world 


as the collector that yields more 
naturally filtered water, with less 
equipment, less personnel, and 
fewer pumps than any other con- 
ventional system. 


then 


RANNEY INTAKE 


RANNEY 
VERTUBE 


THE RANNEY INFILTRATION GALLERY 
provides low cost water supply to industry 
and community. The gallery provides large 
quantities of clear non-turbid water in a 
revolutionary yet economical way, and it 
requires no maintenance 


RANNEY VERTUBE. A natura! grovel ver 
tical water well at low cost, developed ex 
clusively for low volume users. Engineered 
with the same precision and efficiency that 
hos made Ranney a must for communities 


THE RANNEY INTAKE designed to provide 
surface water efficiently and economically 
These structures con wsvolly fit into the de 
sign of your engineering department or 
consultant 


CANNEY- 


METI HOD 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 
Chemical purity, high re- 
sistance to heat shock, un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 
— to platinum are some 
eatures of Vitreosil fused 
quartz. 
In addition to our unusually 
large stock of transparent 
and opaque, including 
lazed unglazed cruci- 

les, evaporating dishes, 
beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 
special items. 

Write today, giving 
full details of your re- 


quirements or ask for 
illustrated bulletin 


“THERMAL AMERICAN 
FUSED QUARTZ CO., 


18-20 Salem Street, Dover, New Jersey 
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THE USER'S RESPONSIBILITY 


Many of the conditions that influence 
the life of 
only by the customer using the 
lyst Full 


given to the cataly t when the plant 1s 


a catalyst are controllable 
cata 

consideration should — be 
being designed and built. In general, 
the factors that imfluence the activity, 
life, and performance of a catalyst can 
only be partially determined in labora 

tory and pilot plant work; it requires 
commercial experience to evaluate per 

formance fully. It is advisable that the 
a catalyst take 


of any commercial experience that may 


user of full advantage 


he available either from other users or 
from the supplier 
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DAVIS- 
Built 
Precision 


100 Ibs. to 8,000 


per Batch! 


Ibs. 


Gives 100% uniform mix in minutes— 
Dry Powders, chemicals, pharmaceuticals, 
vitamins, dry and molasses feeds, self- 
rising flour and meal, cold shortening, 


fertilizers, insecticides. Abolishes 
work and downtime. Modestly 
Write for literature. 


H. C. DAVIS SO 
_ Mill Machinery Co. 

Box C-185 
Bonner 
Established 1894 
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petroleum industry has undergone a 
revolution as catalytic processes have 


displaced thermal processes and have 
provided new tools for the petroleum 
refiner. However, antiknock quality in 
gasolines is significant only for piston 
engines. Should the gas turbine engine 
turn out to be the power! plant for the 
automobile of tomorrow, one can pic- 
ture catalytic processes doing the ma- 
jor job of converting crude oil to de- 
sirable turbine fuel. This transition 
will, however, probably be a gradual 
on®, since it is certain that reciprocat 
ing engines will not disappear over 


night. 


CATALYZED NUCLEAR REACTIONS? 


The fusion of hydrogen into helium, 
which normally takes place only at 
fantastically high excitation energies, 
has recently been made to take plac ein 
liquid hydrogen. A deuteron combined 
with a mu-meson to form a “molecule.” 
The nuclei then fused to form He4 
with the liberation of energy and the 
regeneration of the catalyst, a mu- 
meson. At the present time, this is not 
a practical catalytic reaction. Yet, it 
is an important observation and an 
important concept. Catalysts may well 
turn out to be the key that will unlock 
nuclear fusion energy for practical use 


The widespread acceptance for the 
“New Ideas in Instrumentation Con- 
test” at the Instrument-Automation 
Conference and Exhibit in New York 
last year has created high interest 
in this year’s activity to be held in 
Cleveland, Sept. 9-13 Six awards 
were made last vear, entries are now 
being received by the Instrument So 
ciety of America, sponsors of the en 
tire Conference and Ixhibit, for this 
year’s contest. Entries are not limited 


to ISA member 


The major engineering societies of 
the UU. S. have formed a five-man 
North American Control Committee 
on automatic control in industry. 
The committee was formed to repre 
sent the American engineering so 
cieties in the organization of the Ir 
ternational Control Federation Mem 
bers are: Rufus Oldenburger (ASME), 
chmn.; Joel Hougen (A.LCh.E.); H 
Chestnut (AIEE) John Lozier 
(IRE) Robt Jeffries (ISA) 
Cleveland is soon to get a $1,525,000 
new Engineering and Scientific Cen- 
ter. I-xemplifying the growth and im 
portance of engineering in the area, 
the new structure will provide meeting 
facilities for more than 53 engineering 


and technical groups and will be a 


center of technical education 


I uestigate the ARTISAN 


ENGINEERING AND MANUFACTURING APPROACH 
TO YOUR SPECIAL PROCESSING PROBLEMS 


@ Chemical Engineering DESIGN. 


staff of jualihed herr il engineers, accustomed weorfing cooperatively with the 
engineers and Management process Ma fact ally trained 
men whose recognized achievements have resulted im their bemg retamed as consultants 
on many process installat 

@ Mechanical Engineering DEVELOPMENT. 

A complement of mechanical engineers who pool their specialized abilities in equipment 
design to develop in deta the mechanwal units required to economially operate your 
specitic chemical process 


@ Facilities for MANUFACTURING. 
integrated resources for fabrication, including 
metal forming, specialty welding, and all machinery operations 


REPRESENTATIVES: 
Paul A. Chapman & Associates Morvte & Associates 


modern shop equipment for heavy sheet 


Post Office Hox ‘ 
Chattanooga, Tennessee Piymouth Meeting, Va 
CHattanooga 65563 James W. Conrad TAylor 
Paul A. Chapman & Associates 1526 Denniston Avenue John M. Marshall 
Post Office Hox 757 Pittsburgh | Va 2416 West Cary Street 
lohnson City, Lennessee GRant 10550 Richmond, Virginia 
JOhnson City The Hainge Company, Ince Richmond 1604 
Chemical Pump & Equipment 3518 Durness Houston, Texas atten 
Corp., 7 West Street MOnroe 2433 uth Road 
New York 6, New York Jacobs Engineering Company Saint fous M 
BOwling Green 97544 Fast thill Boulevard MI 
Pasadena Californm 
( mical Pump & Equipment 
Tower Building oars Schultz} \ ites Ine, 
n Street 
*Svracuse, New York Jacobs Engineering Company ne 4 
Ne 
SYracuse 3-479 Sixteent! treet u r v 
‘ 
Chemical Pump & Equipment Oakland 1 California 
Corp. of Clevelanc TEmplebar 2-5391 Southeast Engineers, Inc 
11328 Euclid Avenue Comer ling 
Birminghar Alabama 


Cleveland 6, 


SWeetbriar 54900 


ARTISAN METAL PRODUCTS INC, 
73 Pond Street, Waltham (Boston 54), Massachusetts 


PROCESSING 
TOUIPMENT DESIGNED, DEVELOPED, MANUFACTURED 


WANTED! 


PUMPING JOBS 
NOBODY ELSE 
WANTS! 


You can buy lots of good pumps 
for ordinary pumping jobs but 
Naccie Pumps are built to survive 


in those applications where ordi 


Birmingham 4 


nary pumps fail 


If you must pump highly abrasive 
mixtures, corrosive liquids, hot 
solutions or heavy slurries, then 
you will save by using Nacie Cen- 
TRIFUGAL Pumps. Engineered to 
your specific requirements @ Modified type ‘‘SW-O"" vertical 
right design, the right materials of 
construction. Horizontal and ver- shaft pump built by Nagle for se- 
vere service in an atomic energy 
plant. 


tical shaft types in complete range 
of sizes. Send for Catalog 5206 


NAGLE PUMPS, INC. 


|, 1255 CENTER AVE., CHICAGO HEIGHTS, ILL. 
} 


PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS 
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TRENDS AND GROWTH 
IN FULLY-AUTOMATIC PROCESS CONTROL 


At Southern California Section’s with complete feedback imstrumenta 
March meeting Stanley Dawkins, = tion is often considered in the de 
field engineer, Consolidated of new plants. (A_ result of 
Electrodynamics, analyzed modern instrumentation and control, 
trends and developments be- Dawkins showed, is the gradual dis 
hind the latest innovations in appearance of surge capacity between 


thei 


News of the Field 


FROM LOCAL SECTIONS 


automation. each subsection of new plants. ) 
Since straight-through-feed 
Modern process instrumentation is require immediate analysis for prompt 
based on simplicity, reliability and feedback, instrument manufacturers 
quick return of the cost of investment have developed in-plant instrumenta 
(hromatography is the “rising star” tion for on-stream analysis. These 
in the field, according to Dawkins. It non-versatile instruments designed for 
ents a rapidly changing picture, the particular stream on which they 
depending upon the discovery of new are used and are less expensive than 
column materials and sensing devices versatile research instruments. 
Many of the newer chemical proc- Atypical application lor process 
require precise production con instrumentation, Dawkins explained, 
a fact which may be critical in is a refinery’s problem of disposing of 
utilization, For example, cata sulfur, which, if not recovered, would 
reactions need high feedstream go into the atmosphere as H.S or 
purity, and to obtain the degree neces SOz. In the recovery process discussed 
iry, control must be held within rigid by Dawkins, which is based on 
limit following reaction 
meet today’s competition, Daw H,O + 
ha found that plant control 2H.S + S¢ 2 38 + 2H,O 


, 


ACE Presents 
BLUE M Constant -Flow | 
COOLING UNIT 
with 
Multi-adjustable Constant-flow Type Feed 
Automatically Maintains Temperatures to ~~ 
+ 0.8° C. 
WIDER RANGE: with WATER . .. down to 1.1° C.; with STABLE 
LIQUIDS . . . down to —17.8° C. 
AUTOMATIC TRIGGER CONTROL: Hydraulic thermostat gives ex- 
treme operating sensitivity throughout entire temperature range. 
EXCLUSIVE NO-LOAD STARTING: Just like turning a fan in air. 
You can forget about start-up overload which is ever present with 
conventional expansion valve feeds of automatic or thermostatic type 


where the compressor motor starts up against a very high pressure 
load. 


ery 
7” Die. 24" 
2620 1o Mi 5 115 Volts 250 1100 500 18" High | $397.50 
igh 15" Wide 
7” Die 30" 
2621 1/3 115 Volts 350 2300 1200 274" Hi 
16" High ig” Wide 


Also in stock at our 
MIDWESTERN DIVISION 
Louisville, Ky. 


639-41 SOUTH HANCOCK 


* 
LOUISVILLE, KY. 
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wi VINELAND @ NEW JERSEY 


Glassware Specialists to Industry and Research 


At Philadelphia-Wilmington Section (1. 
Bechtel) one-day meeting in Philadelphia, 
Zeisberg Award presentation is made to Anton 
Roeger, Ill, of Lehigh University, by J. B 
Marker, right. (See p. 130 for full report on 
this important meeting.) 


stoichiometric proportions of hydro 
gen sulfide and sulfur dioxide are ob 
viously necessary if one or the other 1 
not to go up the stack with a re 
sultant loss of sulfur. A mass spectro 
graph at the outlet of the system im 
mediately feeds back information used 
to regulate the air supply which con 
trols the proportions of these ma 
terials 

D. Sheeline 


STUDENT ENGINEERS 
PRESENT TECHNICAL 
PAPERS 


Southeastern Regional Student 
Chapters Conference, held in 
March, and the February meet- 
ing of the Maryland Section both 
focus the attention of chemical 
engineers on the work of the 
students. 


Keynote speech at the Southeastern 
Student Conference (/. N. Peebles) 
was given by H. A. Curtis, director 
of T.V.A. His subject, presented to 
the 190 attending student engineers 
from 12 colleges and universities, was 
“Fifty Years of Chemical Engineer 
ing.” Technical papers were pre 
sented on the subject of the nuclear 
reactor by experts from Oak Ridge. 
The students toured ORNL, including 
visits to the graphite pile, the swim 
ming pool reactor facility, the mega- 
curie radioactive isotopes handling 
facility, and the unit operations sec- 
tion 

Eleven students presented their own 
papers, with first prize going to J. L 
Ballard and K. S. Burns, Univ. of 
renn., for “The Effect of Solute Dis 
persion on Turbulence in the Dis- 
persed Phase of Liquid-Liquid Ex- 
traction Systems.” Second prize was 


won by D. V. Knight and R. W. 


(Continued on page 142) 
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| ACE GLASS INCORPORATED 


Corrosioneerin 


Quick facts about the services and equipment available to help you 


(Advertisement) 


Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 


From stock parts... to finished heat exchanger... to you 
without the time consuming delay of ‘custom design.” 


Pfaudler stockpiles a complete line 
of flexible-standard 
which can be assembled to fill your 


components 


needs in two to six weeks. 


Two-week delivery possible 
If your process requirements can be 
met by either a single- or double- 
pass carbon shell heat exchanger in 
the capacity range between 56 to 316 
get “off-the-shelf” 
Other 


standard sizes up to 20” shell diam- 


sq. ft., you can 
delivery in just two weeks 


eter are quickly assembled to your 


specifications in just four to six 


weeks 


New glassed pump fights off corrosion for 
yeors. A new Goulds’ centrifuge! pump with 
Ptaudier glassed interior surfaces assures years 
of corrosion-free operation at low cost 

Resists all common acids except hydrofluoric 
to at least 212 F. and alkaline solutions up 
to pH 12 of 212 F 

Write to Goulds Pumps inc., Seneco Falls, 


N. Y. for descriptive bulletin. 


Tally these added advantages to 
your profit when you order Pfaudler 
heat exchangers 
They‘re versatile. Use them as heaters, 
condensers, or coolers. These units 


are designed to ASME and TEMA 
codes for 75 psi tube pressure and 
150 psi shell 
350° F. Only slight modifications are 


required for higher pressures and an 


side pressure up to 


expansion diaphragm can be added 
to meet higher temperature gradients. 


They're economical. Due to standard- 
ization of design and the pre-stocking 
of components, they cost much less 


than custom built units 


They‘re leakproof. No internal gasket 
No possible intermixing of the hot 
and cold fluids because of gasket 
failure. 

The flexible standard components 
are all made of stainless steel. How- 
ever, when you requirements call 
for them, these parts can be made of 


Nickel, Monel Hastelloy 


Zirconium, Titanium, and combina- 


Inconel 


tion glassed steel with Karbate or 
alloys 
Pfaudler engineers are always 


ready to help you with your heat ex- 
changer problems 

You'll also find a copy of Manual 
837, “Pfaudler Heat Exchangers and 
helpful. Along 


complete descriptions of Pfaudler heat 


Condensers,” with 
exchangers and condensers, it con- 
tains useful performance and thermal 
design data. Write for a copy today 


News 


reduce corrosion and processing costs 


How to take 
the guesswork out 
of buying columns 


It's no easy matter to select the proper 
columns for a given operation 

You have to balance such diverse 
factors as cost, corrosion resistance, 
vapor and 


handling and cleaning, 


liquid capacity, pressure drop, load 
efficiency, etc., etc., etc 

Pfaudler has had long years of ex- 
fabric ating 


perience designing and 


columns for fractionating, stripping, 
absorption, extraction, and numerous 
other chemical reactions 

You can make good use of our x 
perience in fabricating with glassed 
steel, as well as a great many alloys 
and from our design experience with 
bubble caps and perforated or sieve 
tray columns, Turbogrid tray column 
as well as pac ked and spray type 
columns 

To begin with you can find the an- 
swers to many basic questions in our 
Bulletin No, 940. Write for a copy 

Then you can check with Pfaudler 
for detailed answers to your specific 
problems 

Result? Simply the right column 


for your process 


= 
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A. R. (Dick) Moisson, Clemson College chemical 
engineering junior (right), is Southeastern 
Student Section’s new president, is congratu 
lated here by C. E. Littlejohn, head of Clem 


son's chemical engineering dept 


jondurant of North Carolina tate 
College, and honorable mention went 
to ©. L.. Sibley of the Univ. of Florida 

\t Maryland Section’s (/’. Mes 
sina) February meeting four student 


chemical engineers from loeal schools 


pre ented brief technical papers to the 


assembled engineer In the audience 


onal secretary. The four students 
\dat ot the Univ. of Mary 
land: J, Anderson of Johns Hopkins; 
kt Marsheck of Maryland; and (¢ 
Coftman of Johns Hopkin 

Betore the evening meeting where 
the local student were heard, Van 
Antwerpen Henry and the local 
Marviand Section officials were hard 
at work planning the National meet 
ing to be held im Baltimore in Sep 


tember, 1957 


SOLVENT EXTRACTION 
PROCESS FOR URANIUM 
SAID TO BE CHEAPER 


Presenting process details for an anion 
resin-exchange process and a solvent 
extraction process, both for recover- 
ing uranium from sulfurie acid leach 
liquor, KR Long, project leader of 
Dow Chemical’s Western Division 
\tomic knergy Group told the March 
meeting of the Northern California 
Section that the alkyl phosphate sol 
vent extraction process 1s cheaper 
except where undesirable materials in 
the ore cause stable emulsion 

toth processes will become increas 


ingly important as high grade ores are 


to hear the honored students were depleted C ost of both proce ‘ are 
Kk. J. Van Antwe rpen, national A.l expected to reach about $8 per pound 
Chl ecretary, and |. Henry, asst of BOO U.O. as compared to the 


PROJECT ENGINEERING 
OF PROCESS PLANTS 


TTOWARD RASE, University of Texas; 
adit, tt) BARKOW, Foster Wheeler Corp 


| IIS practical guide shows you how major companies 
| today plan, organize, and execute projects. All phases 
ire covered. the steps and methods of modern plant de 
sin, business and legal phases of the projeet, principles 
of equipment design and selection, and actual construction 


operations, Note these features 


* Chapters follow usual steps in plant de 
sign. 
* Excellent drawings illustrate equipment 
j * Only tested methods used in industry are 
presented 
* Design equations are developed so that 
their limitations will be understood 
* Examples of actual design calculations, 
specifications, and contracts are used 
wherever possible 
* Economics is discussed in relation to each 
phase of plant design and procure 


present cost of about $15 a pound 
In cases where stable emulsions are 
formed, the higher-capital ion ex- 
change process can be justified 


J.C. Ornea 


ONE-DAY MEETINGS, 
COMPUTERS, TECHNICAL 
SUBJECTS, FEATURE LOCAL 
MEETINGS 


Although nitric acid does not rank in 
tonnage with such chemicals as sul 
turic acid, it is commercially one of 
the most important inorganic chem 
icals produced. To prove this to the 
January meeting of the Central Ohio 
Section (W. W. Ellis), E. A. Ross, 
assistant chief engineer of Chemical 
and Industrial Corp., Cincinnati, stated 
that in 1935 only 96,000 tons of nitric 
were produced, while in 1955 produc 


Almost all 


mitric produced went at one time into 


tion was 2.200.000 ton 


xplo ve but today 75* On into 
fertilizers 13% into various chemical 
processes, and only 12° into ex 
plosives In the United State the 
pressure, and combination oxidation 
pre ure, ire hia nly u ed 
but in Europe the atmospheric oxida 


tion process is still in use to a great 
extent 
The joint one-day Fourth Annual 


NEW BIN LEVEL INDICATOR} 


New ROTO-BIN-DICATOR® 


Motor driven paddle-type 
bin level indicator 
For automatic bin level indication 
or control of bulk materials. Par- 
ticularly suited to applications on 
bins subject to pressure or vacuum. 


EXPLOSION-PROOF 
U. L. listed units available 


BIN- 
DICATOR® 


The original dia- 
phragm-type bin 
level indicator. In 
successful use for 20 
yeors. 


Just Out, 602 pages. 195 illus $14.25 
Mail this coupon today for your ON-APPROVAL copy! 


JOHN WILEY & BONS, Ine CEP 
440 Pourth Ave 

New York 16, N. ¥ 

Please send me a copy of PROJECT ENGINEERING OF 


PROCESS PLANTS, to read and examine ON APPROVAI 

Within 10 days I will return the book and owe nothing, or I 

will remit B14 plus postage 

Name+ 

Addrens 

ity Zone State 

{ BAVE POSTAGE! Check here if you ENCLOSE pay 
ment, in which case we pay the postage. Same return 


privilege, of course 


| 
ment. 
‘ 
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BIN-FLO® 
Assures gravity flow of 
pulverized materials 
Bin-Flo Aerator units in bins, 
chutes, etc, use small volume, 
low pressure air to restore flow 
to dry, pulverized moterials 
which tend to pack and bridge 
in storage. 

Write for detailed Literature 


THE BIN-DICATOR CO. or call 


13946-H Kercheval + Detroit 15, Mich. 


WE SELL DIRECT - PHONE ORDERS COLLECT 


VAlley 2-6952 


| 
|] 
| 
} 
ia 
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N. S. Banta, chairman of Sabine Area Section, 


addresses morning session of meeting 


lechnical Meeting of the Sabine Area 
Section (/’. H. Richer), held with 
local ACS ection featured ong 
i tull progra the probe 

trial iter uppl ch i vital 
ubject in this water ort area. H. | 

bxpermental 

it iti Kil pape (5a 
Chr rapl | ittracte h 
ite re i one «la 


Computers Hold Fioor 


The medium-speed computer has be 
come a usetul tool for the 
chet il engine t pe ma 
che cal industrie | nye ti i 
panel of J. S. Bonne Bonner & 

loore Lngineeru \ssociat M. 


lel leader of the fluid mechani 


group mathematica engineering 
ran n the researe ‘ develop 
ment | irt ent 

(; W lra le ! 
the resear ept ol \merican 
Vetroleum Cory Paul Fullerton 
Southwestern Computing ervice 
moderator va held at the March 


meeting of the Tulsa Section. 


Bonne ho won ft | paper 
iwa tthe Pitt u ti il meet 
n last ept ber t! 
pape plate pl ¢ ma e col 
puta empha it ere 
m rk t ne ake 
pute ipp tte thie 
process proble su 
isa t t cracker, ca ‘ pti zed 
1 pu opt i ! taco ple 
rehine til one ta ea i 

Phil Petroleur computing ce 
t le} plaine ma ap 
plication computer t the con 
pa afi | bler cl i 
t ma pe rete dat 
te pe e le re 
hiner it, hemical plant Caleula 


(Continued on page 144) 


 >Granulators® 
Elevators 


Renneburg DehydrO-Mat Dryer 


Huilt in a wide range of sizes, the Dehydrt) 
Mat liryver, though comparable in price 


out -performe conventional dryers of 


lar volume. Compact to meatall 


ma mnmmum of apace. The varying dian 


eter cylinder regulates aur and maternal 


velocities controls temperature drop 


and product retention time aseules 


gentle drying 


Renneburg Dehydr0-Mat Cooler 


This Counter-Current Cooler milar 


inexternal appearance tothe DehydrQ) 
Mat Dryer but operates in a very dif 


ferent manner. Among ita many out- 


standing features are 
1. Dustless Operation 


2. Large Capacity 


3. Compactness 


4. Pomtive Controlled Unloading 
Straight Shell Dryers and Coolers alse available Literature ar MON reques 


Edw. Renneburg & Sons Co. 


2639 BOSTON STREET, BALTIMORE 24, MD. 
Pioneers in the Manufacture and Development of Proce g Equipment for over 80 years 


CENTER FOR HIGH-PURITY FUSED QUARTZ 


AMERSIL service is keyed to your requirements 
Here, at the primary source for fused quorts 
ond silicawore of critical purity, several spe- 


cally developed production processes ore used * ROTOSIL 
—each providing an end product sited pre- * OPTOSIL 
cisely to certain types of fabrication and use * HOMOSIL 


Delivery is prompt Stonderd apperetus, cru- 
cibles, trays, cylindrical contomers and tubing 
(vp to 25 diam) are aveilable for prompt 
service Amersil engineers will be glad te assist 
in developing special equipment for your 


quirements. Your inquiry is invited AMERSIL 


COMPANY. INC 


* ULTRASIL 


68S RAMSEY AVE # HILLSIDE 5, NEW JERSEY 
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>Dryers >Coolers >Ammoniators 
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A Valuable Reference for 
Maintenance Engineers and 
Original Equipment Designers 


The most complete and helpful guide ever 
published by the originotors of mechanical 


sealing for processing equipment it illus 


TO RECEIVE YOUR FREE COPY 


¥ trates and describes types of Dura Seals 
engineered to meet your specific tempera simply send todoy for the new Dura 
or ture, pressure and fluid conditions Seal Catalog No. 480 to 
DURAMETALLIC CORPORATION 
DEPT. 480-CEP e KALAMAZOO, MICHIGAN 


HUNDREDS OF PLANTS SOLVE 
; PROBLEM OF SKIN INJURY 


| “Kerodex” Offers Truly Effective Protection 
Be Against Skin Irritants 


Irritation from epoxy resins and amine hardeners, 
“dope,” solvents, cutting oils, and many other highly 
damaging substances is no longer a problem when 
“Kerodex” prevents contact with the skin. Hundreds 
of plants find “Kerodex” successful where other bar- 


rier creams fail. 


“Kerodex ‘® spreads on easily and acts like a glove 
that is invisible yet strong and flexible. Does not 
smear. Does not affect materials handled nor is it 
affected by them. Available in two types. For full 
information write to Ayerst Laboratories, 22 East 
goth Street, New York 16, N. Y. 5670 
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tion of the production of the company’s 
gas wells is another application. 

For the chemical engineer Fullerton 
listed some of the applications of com 
puters in petroleum production work 
the chemical engineer should be inter- 
ested in: reservoir behavior computa 
tions on phase solution drive; water 
drive and simplified gravity drainage 
type reservoirs; predicting perform 
ance of water floods; estimation of 
reserves; seismic and gravity meter 
surveys in exploration work; and 
adiabatic and isothermal flash calcula 
tions for field separator 

laking up a similar subject, E. H 
Gray, Phillips Petroleum, explained 
Electronic Computers and their Ap 
plication to Chemical Engineering 
Problems to the February meeting of 
the Texas Panhandle Section 
Oktay) 


The South—industrial Expansion 


The remarkable industrial expan 
sion of the south since World War II, 
particularly in the chemical industry, 
has rapidly raised the south’s need 
tor chemical engineer and has cre 
ated a serious supply problem, J. ¢ 
Patchen, Patchen and Zimmerman En 
gineers, told the March meeting of 
the Savannah River Section (i. O 
Pekkala) [he present needs of the 
south far surpass the production of 
engineers by southern universities 
The distant needs for engineers will 


probably be im the vicinity of 36,000 


a year Patchen has a four point 
formula to solve this problem 1) 
Sub protessional per onnel must be 


rigorously trained to ease the burden 
of graduate level personnel; 2) [xist 
ing school ystem hould be expanded 
and drilled to produce more technical 
personnel through post yraduate level 
The graduated technical perso nel are 
to be trained to assume greater respon 
sibility than at present; 3) mechanical 
and electronic computing aids should 
be used to eliminate waste of engi 
neering manhours; 4) better utiliza 
tion of engineering manpower should 
be realized 

At the March meeting of the Adlanta 
Section (/.. Hutsler, 111) National 
\.L.Ch.E. director C. A. Stokes talked 
on local section and national Institute 
affairs. Of particular interest to local 
members were the figures on Institute 
membership, finances, and publications 
Stokes and the members discussed the 
problems of professionalism at some 
length and Stokes explained the official 


= 
New Book on 
Sealing / i” DUR A 
| | 


Institute position on professional reg- | 


istration 


Also Meeting 


In January the Pittsburgh Section 
(G <arnofsky) listened to L. A 
Shattuck, Jr., | tell 
Phe Selection of Growth Securt 


Shattuck 


niv. of Pittsburgh 
about 
ties in a Period of Inflation 
presented the ground rules tor invest 


stock 


illustrate huis 


and then gave specific 


to 


ment 


recommendations 


points “Higher Education is Not 
a Luxury but a Means of Survival.’ 
This was the subject of = A W ilker, 


superintendent of Carbide and Carbon 


Chemical's Texas City plant, speaking 
to the January meeting of the South 
Texas Section (/ E. 
Wilker emphasized the need tor in 


creas d 


support of public educational 
and by in 


institutions by the public 

dustry. Private educational institutions 
can also use aid from industry and 
should get it \t Savannah River 
Section’s (lV. D. Sandberg) january 


Overbeck, DuPont's 


plant, spoke on re 


meeting, W. P 


Savannah River 


cent developments in the fields of 
astronomy and cosmology and showed 
studie from the Mt. Palomar 200 
inch telescope \ “Reactor For 
Rhode Island” held the floor at Feb- 
ruary Meeting of the Rhode Island 
Section (J. L. Campanella). A. L. 
Quirk, chairman of the Rhode Island 
Atomic Energy Commission, explained 
the theory of nuclear reaction and 


power, and told the engineers that he 
would pro 
Rhode 


state 


believed a nuclear reactor 
industry im 
the 
lor re 
Akron Section 


heard a discussion 

led 
l’roducts 
ghet and h 


as torced 


the electron 
He 
one 
all field 


Campbell) 


mote 
Islar d 


build a 


proposed that 


tt reactor 


meyawa 
search im 
of the so-called ock 
H.W 
The 


octane g 


by 
Grote, Universal 
igher 


demand tor 


isoline, G;rote said, | 


the octane number up at a constant 
rate and presented the petroleum in 
dustry with the problem « keeping 
its “upgrading” processes constant! 
mnproving Februar at the Ichthy- 
ologists (Boston Section) (A : 
Collins) saw the engineers turning 
to the problem of Community Plan 
ning Leading the way was speaker 


Allen Benjat neer an 


lin, planning eng 


consultant, who acclaimed the progres 
that |} been made in ip] lvir general 
principals and objective thouys ht 
field previously dominated by polit 
and self interest ser n went 
on to discu ome of the mor ! 
portant problems of community plan 
ning, including the control of indust 
type f residences, zoning provisions 


(Continued on page 147 


A decade of repeat orders... 
to the tune of 330 tanks 


The only thing unusual about this tank is that it is one of 440 
units made at Downingtown to the same basic design 

It measures 8’ in diameter and 12’ high. Material is carbon 
Interior welds are ground flush and smooth. Operating 


steel 
pressures are nominal 

But the tank represents customer satisfaction with Downingtown 
440 umes over 


workmanship, delivery, price 
Send for bulletins detailing our experience and facilities. 


Downingtown Iron Works, Inc. 
106 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY miwoutes : 


cities 


Branch offices in principa 
HEAT EXCHANGERS~—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES LIQUIDS AND SOLIDS 
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Whether you are responsible 
for budgets of not, menegement 
is alwoys interested in reducing 
costs. The “TWO-WAY” Test is 
designed to help you select the 
highest quality glosswore for the 
lowest possible cost 

THIS IS THE “TWO-WAY” 


TEST ! 

STEP 1. Collect several samples 
of advertised brands of labora- 
tory glassware making sure thot 
one of them is Doerr Diamond 
D Blue Line. Test these som- 
ples for the qualities and char- 
acteristics you require in your 
laboratory and record the re- 
sults 

STEP 2. Compore the prices of 
the brands tested. You will find 
the Doerr Diamond D Biue Line 
outstrips every competitive 
brand in quality ond sells oat 
the lowest possible cost 


DOFRR GLASS COMPANY. 


Vineland, N. J. 


SPRAY NOZZLES 


The micros structure 
of a spray is a world of 

apherical bodies motion 
with “wide 
between This is 


spaces in 


one of the levels of 

observation where our 

4 research engineers obtain 
mnportant data for better 
apray nozzle design and 
performance 


for complete intormation, write for Catalog 24 


SPRAYING SYSTEMS CO. 


3284 RANDOLPH + BELLWOOD, ILLINOIS 


ADVANCED SPRAY NOZZLE DESION FOR NEW 
DIMENSIONS IN CONTROL AND PERFORMANCE 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designoted grades of 
membership in A.1.Ch.E. recommended for election by the Committee 


on Admissions 


These names are listed in accordance with Article lil, Section 8 


of the Constitution of A.I.Ch.E 


Objections to the election of any of these candidates from Members 
and Associate Members will receive careful consideration if received 
before June 15, 1957, at the office of the Secretary, A.j.Ch.E., 25 
West 45th Street, New York 36, N. Y. 


Member 


Ambrose, Everett J., 
Mass 
Barnett, James C., Kirkwood, Mo 
Barton, James, Rochester, N.Y 
Bugel, Robert H., Wilmington, Del 
Dabic, Steve, Ook Ridge, Tenn 
Dolan, Earl V., Oakland, Calif 
Eckhaus, Sigmund R., Baltimore, 


Frank, Wallace S$. Waterford, 
N.Y 
Gander, Frederick W., Buffalo, 
N.Y 


Gibbs, Orlin J., Port Arthur, Tex 

Gilkeson, Murray Mack, Jr., New 
Orleans, La 

Goldbeck, Martin, Jr., Orange, 
Tex. 

Grady, Lester D., Palmerton, Pa 

Gromatrky, Erwin A., New Or 
leans, La. 

Hanisian, John, New York, N. Y. 

Hartman, George S., Roslyn, Pa. 

Hayworth, Curtis B., Morristown, 
N. J 

Hor, Everett, Great Notch, N. J. 

Hoyt, Fred W., Rochester, N. Y 

Hyde, John P., Jersey City, N. J 

Joyce, Thomas P., Jr., Pittsburgh, 
Pa. 

Jonke, Albert A., Elmhurst, ill. 

Kerry, Frank George, New York, 
N.Y 

Kuhiman, 
Mich. 

Malcolm, James Edwin, Arlington, 
W. Va 

Morbeck, 
N. J. 

Myers, Noel W., Decatur, Ill. 

Naczi, Joseph J., Wilmington, Del 

Nugent, Robert P., Chillicothe, 
Ohio 

Oxford, C. W., Fayetteville, Ark 

Page, Edward C., Jr., Bryn Mawr, 
Pa 

Parker, lee Allen, Upper Mont 
clair, N. J 

Peck, Albert C., 
Colif 

Porada, John, Bayonne, N. J 

Reid, Toy F., Kingsport, Tenn 

Rhodes, Harrison 8., Paramus, 
N. J. 

Ries, Harold C., Emeryville, Calif 

Rubin, Martin J., Long Island City, 
N.Y 


William D., Midland, 


Robert C., Westfield, 


Walnut Creek, 


Seguin, Vernon C., So. Charles 
ton, W. Va. 

Seifarth, John H., Wilmington, 
Del. 


Sergeys, F. J., Baton Rouge, La 

Smith, William J., Delaware City, 
Del. 

Stevens, James |., Idaho Falls 
Idaho 


Wilbraham, 


Struck, Robert T., Library, Pa 

Sullivan, Roger L., Tonawanda, 

Sutter, Robert C., Painesville, Ohio 

Swaim, C. Donald, Jr., San Mar 
ino, Calif. 

Ulrich, George W., 
Nicaragua 

Willard, Gradon F., Callery, Pa 

Williams, W. D., Toledo, Ohio 


Managua, 


Winson, Martin J., Plainfield, 
N. J 

Woods, George E., Wilmington, 
Del. 


Yacoe, J. Craig, Wilmington, Del 

Young, Elias H., Fair Lawn, N. J 

Zabbon, Walter, Pittsburgh, Pa 

Zahn, Roth G., Se. Charleston, 
W. Va 


Associate Member 


Akhaovein, M. M., Brookline, Mass 

Alcalde, Antonio, San Francisco, 
Calif 

Baldwin, Chales R., Frederick, Md 

Beasley, Neil, Texas City, Texas 

Beverly, John A., Rochester, N. Y 

Brown, Rene P., Big Spring, Texas 

Callahan, Matthew F., Pittsburgh, 
Pa. 

Clinard, Outten J., Jr., Irvington, 
N. J 

Donnelly, Edmund H., E. Hartford, 
Conn 

Duris, Edward P., No. Braddock, 
Pa. 


Engel, J. Richard, Ook Ridge, 
Tenn 

Fischer, Clifford O., Cincinnati, 
Ohio 


Flinn, Richard A., Verona, Pa 
Goldman, Arthur J., Bronx, N. Y 


Gorry, Matthew, Albuquerque, 
N.M 

Greening, Alvin R., Wilmington, 
Del 


Gusler, Jack S., Dallas, Texas 

Hackman, E. Ellsworth, Philadel 
phia, Pa 

Hardy, John F., Pampa, Tex. 

Harris, Morley M., Pittsburgh, Pa 

Homiak, Michael, Bound Brook, 
N. J 

Howe, H. Gordon, Westfield, N. J 

Johnson, Charles A., Pittsburgh, 
Pa 

Johnston, Dean A., Evans City. Pa 

Kiser, Kenneth M., Schenectady, 
N.Y 

Kurtz, Phillip |, Glenshaw, Po 

Kwolek, Stanley J., Pittsburgh, Pa 

Lowe, Byron R., Salt Lake City, 
Utah 

McCoy, Bernard A., Reading, Po 

Mosher, Paul R., Indian Head, 
Md 

Moss, John, Niagora Falls, N. Y¥ 

Nash, John M., Bristol, Conn 
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News of the Field 


FROM LOCAL SECTIONS 


(Continued from page 145) 


and other regulations El Dorado 
Section (A. A. Feerick) held its Fel 

ruary meeting on the subject of The 
Growth of Chemical Proof Construc 
tion in the United States. Speaker was 
Earl Erich, Tube Turn Plastics, Louis 


ville, Ky. 


Report on indonesia 


At the Southern California Section 
(R. D. Sheeline) meeting in February, 
the subject went far afield to the 


industrial problems of Indonesia. T. FE. 


Hicks, protessor ot chemical engineer- 
ing, UCLA, just returned from a 
year at Gadjah Mada University in 


Djogjakarta, Indonesia, where he 


helped develop the new Engineering 
I 4 


School, reported on his experiences to 


the section Industrial advance is 


going to be slow and difficult In 


spite of one of the densest populations 


in the world, communication is difficult 
There are no newspapers and no pub 


lic auditoriums. Public health is a 


major problem, life expectancy is rela- 
tively short, and the best approach 
now will probably be to find industries 


combining agriculture and industry 
make continuous quality a part of 


such as refining sugar 


continuous processing 


CANDIDATES Speed is profit these days, and it follows that— 
(Continued ) the more continuous you can make your processing — the 
more continuous can be your profit . . . sometimes! 

Merman, Adee Mam If you’ve had experience with continuous mixing you 
Nowrey, Joseph E., Wilmington, Del. 
Noyes, Jomes P., Relwey, N. J. may have found that speed was gained at a loss in quality, 
Nusim, Stanley, Bronx, N. Y. at a high cost in equipment. That's why the Simpson 
Mix-Muller is designed to combine the distinct 
Otto, Robert E., Wright-Patterson AFB, Ohio advantages of batch mixing with complete adaptability 
Pier, Arthur F., Webster Groves, Mo and flexibility for use in continuous processing. 
Your National Engineer can help you profit 
Rayford, Richard E., Schererville, Ind. from the experience of hundreds of successful blending 
Rinehart, Verne R., Jackson, Ohio operations . . . Installations where the Simpson 
Romane, Wigton, Mix-Muller is assuring high quality intimate mixing— 
Russo, Anthony, Cohoes, N. Y : . 
Seebo, F. J., Lake Charles, La and effective arrangement of equipment insures a 
Sheehy, Thomas M., Westend, —y steady positive flow of materials to continuous 
Siev, Robert, So. Pasadena, Coli 
Rey C. Fenn. operations such as extruding, briquetting, 
Stine, Richard K., Northampton, Pa pressing, tabletting, drying, etc. Write today 
Turner, George C., Jr., Wilmington, Del for details and remember: 
Uhler, Clayton J., So. Charleston, W. Va. 
Vayda, Adam V., Pittsburgh, Pa MIXING 15 OUR BUSINESS... OUR ONLY BUSINESS FOR OVER 40 YEARS. 


Webb, T. Harold, Texas City, Tex 

Weiss, Rudolph J., Pittsburgh, Pa 

Wemple, Richard E., Rochester, N. Y. 

Wendel, Martin M., New Castle, Del. 

Wilson, Williom J., Brentwood, Mo 

Wooten, Lionel E., Kingsport, Tenn | 
Young, James J., Newark, Ohio 


NATIONAL ENGINEERING CO. ie 
652 Machinery Hall Buliding 


Chicago 6, Illinois 


Affiliate 


Peightal, T. D. Pittsburg, Calif 
Whitcomb, Gordon P., New York, N. Y. 
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CEP 


COMPANIES FROM ABROAD AT ATOMIC EXPOSITION 


NORWAY (inst. for Atomenergi) E. Jan 
sen tells CEP roving reporter his 

teres! centers on nuclear ship propu 
sion He studied Ford instrument 


exhibit 


CAMERA 


EGYPT (AEC of Egypt, U. of 
Alexandria) interviewed at 
Aerojet reactor, N. Abou 
Taleb found power genera 
tion information useful 


FRANCE (Ste. des Forges) Giant steel 
combine is deep in nuclear work. Its 
representative, J. Doumerc, had main 
interest in reactor materials, fuels, new 
metals for reactor technology 


t the recent Atomic Exposition in 
A Philadelphia, CEP’'s roving re 
porter buttonholed some of the 90-odd 
visiting engineers and scientists from 
15 countries who came to Philadelphia 
As they passed through the Exposition, 
CEP interviewed them, found their in 
terests concentrated largely on practi 
cal industrial projects. General view 
point of visitors: they wanted prac 
tical information on equipment, mate 
rials and methods that can be used 
now ! 

Typical of the comments was that of 
Finland’ Jafs. “Most to us 


ITALY (Elettro Nucleare, 
Montecatini, Edisonvolta) Em 
phasizing Italy's need to get 
started in nuclear industry, 
their own assignments to 
purchase for companies, G 
Zorzoli, G. D’Arminio- 
Monoforte, and P. Simonini 
tor.) were most impressed 
by the fact that Exposition 
showed what is available 
NOW, also by scope of 
exhibits 


ECUADOR’s A. A 
Freire held that best 
feature of Exposition 
was its inclusiveness 
and practical use- 
potential 


SWITZERLAND (Sulzer Bros., Ltd.) This 
major Swiss heavy equipment manu- 
facturer (pumps, compressors, process 
steam boilers) is working on a reactor, 
its representatives W. A. Helbling (r.) 
and R. Herold showed special interest 
in fuel element fabrication, metallurgy 


PUERTO RICO’s © R 
Garrett gave attention 
to Aerojet reactor, Leeds 
& Northrup simulated 
reactor 


Is equipment and instrumentation. We 
import most of it from the U. S \t 
this exhibit we can compare new 
American instrumentation with that 


” 


available in other countries 
Major interest of the visitors seemed 
to be centered on instrumentation and 
power reactor materials (fuel element 
ceramics, etc.) Actual equipment 
ready to be put into use now was em 
phasized by most of the visitors as the 
main feature of the Exposition. Many 
had come with the intention of actually 
purchasing equipment for their com- 


panies 


ONE MILLION VOLT X-ray machine 
at Birmingham, Alabama plant of 
Chicago Bridge & Iron Co., process 
vessel fabricator, is shown ready 
fo inspect a pressure vessel head 
fabricated by the company. Equip 
ment is also used for inspection 
of welded shell seams in heavy 
wall pressure vessels. Mounted on 
rails, the instrument is fixed on the 
end of a 43-foot long counter 
weighted boom 
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INTRODUCING ... 
MEMBERS OF THE 
“'23-AND-OVER” CLUB! 


professional society's growth depends on 

A many factors. One of these is the hard 
work on the part of a few dedicated individuals 
job to go out and beat the 
bers. Acting a 

salesmen, and team managers, these active men 


who make it their 
bushes for new mem catalyst 

their 
The 


five chemical engineers pictured here were 


have a single purpose in mind—to get 
application blanks filled out and signed 


the most successful in the task of bringing 
in new A.LCh.E 
1956, and are 


membership application contest 


members during the year 


thereby winners in the annual 
CEP proudly designates them members of 


the “23-and-over” Club for leading the ef 
forts of their sections in getting, in the case 
of the 1956 contest, 23 
for national membership 
Jones (S. Texas) 
phia-Wilmington ) 
38; Pritz (Chicago) 


( Charleston )—23 


more applications 
Their actual rec 
64- West (Philadel 
(Pittsburgh) 
Kaemmerer 


ords 
60; Glazier 


26; 


As members of John McKetta’s Member 
hip Committee, these five chemical engineers 
have told CEP the secrets of their success. 
Says Glazier, “Anyone seeking to obtain 


E. M. Glazier 


E. Madison Jones A. S. West 


new members tor the Institute has a two-fold . 
job. He must sell the non-members on join 
ing and he has to sell the present mem 
bers on helping by providing names of the 
non-members 
lone divided his section area into five | a * 
regions, put a subchairman in charge of each = 
and had him go out and get at least ome 
engineer in every plant in his region who 
could personally contact all qualified potential « 
member 
West secured a representative at every com RE. Pritz 


all! 


eat h 


pany location in his section area—62 in 


Kaemmerer recruited a chairman for 


plant had him appoimt contact men who did 
the actual talking to prospective member 
Glazier and Pritz worked through more 
centralized committee operations, had their 
section members furnish names of prospec 
tive new members and then had their com 


mittee workers personally contact every poten 
tial applicant 

Whatever methods they used, the five “23 
Club did a lot of 


“catal ytic’ 


and-over” members work 


in their role and have earned a 


J. F. Koemmerer 


well-deserved recognition 


A.1.Ch.E. COUNCIL IN RECENT GREENBRIER SESSION. Partia! view, | 
Rushton, Van Antwerpen, Sheerin, McAfee, and Chiswell 


AT RECENT PROCESS CONTROL DINNER held at Northwestern U 

by ASME.'s In 
Regulators Div 

and A.LCh.E.’s Process Control 


co-sponsored 
struments and 
Section, 
Left, 

section 


Program 
to r.) 


chmn.; 


principal speaker; 
Buck ley (du Pont 


(U. of Calif 
(U. of Minn 


Nea! 


Committee 
Dave Boyd 
AIChE 
dent J. Henry Rushton (Purdue) 
and 


section vice 


chmr Also at Process Control 
meeting (right), A.L.ChE. au 
thors (|. to r.) O. J. M. Smith 


Amundson 
Page Buckley 


THIS WESTINGHOUSE TEST LOOP 


for study of the wrosive effects 


of hot, pressurized fluids on the 
structural materials w"y nuclear 
power plants will be devoted to 


developing and tertting corrosion 


inhibitors orrosion resistant alloys 


and corrosion resistant joints in 


structural materials 


to r.. Othmer, 


in connection with 3-day meeting 


UOP 
Presi 


Page 
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people 


mann has been elected 


fa) president of Worthing 
ton Corp. Feldmann 
has been 


with Worthington since 
1944 


Walther H. Feld- 


associated 


New production manager of the 
separator division of Southwestern 
engineering Co. will be Robert D. 
Patterson. 


Pittsburgh Coke & Chemical Co. 
announces appointment of Colin C, 
Whyte to position of chief design 
engineer of their Chemical Group 


William K. Taft, Jr., 
rejoins B. F, Goodrich 
Chemical after two 
years of military serv 
ice. Taft will be a tech- 
nical man at the com 


Toft, Jr. pany’s Akron experi 
mental station 


Director of research for Delavan 
Manufacturing Co., West Des Moines, 
lowa, to be Roger W. Tate. 


ALL ALUMINUM 
AMMONIA COOLERS 


A.S.M.E. Code stamped 
Diameter: 36” 


THIS 
NAMEPLATE 
IS YOUR 
GUARANTEE 
OF 
QUALITY 


Length: 22’ 


Temperature: 250° F. 
Weight: 14,000 Ibs. 


Celanese Corp. of 
America announces ap- 
pointment of William 
P. Orr as assistant 
manager of their Plas- 


tics Division. Orr was Orr 
previously manager of 
the Celanese Fortiflex 
polyoletin plant in 
Houston, Texas, where 
4 he will be succeeded 
Cosh by Burton E. Cash. 


The Distinguished Faculty Lecture 
of the Year for the Illinois Tech 
chapter of Sigma Xi was given by 
Robert C. Kintner, professor of chem 
ical engineering at Illinois Institute of 
Technology. His subject: “Bubble and 
Drop Phenomena 


Esso Standard Oil 


Co. names Harold J. 


Rose as assistant gen * 
eral manager of the ¢ 
company’s Chemical 

Products Department. Rose 


lan C. MacGugan promoted to 
manager of paper and pulp research 
and development at Becco Chemical 
Division, Food Machinery and Chem 
ical ¢ orp., Buffalo, N. ¥ 


HEAT: 
EXCHANGE 
and PROCESS 
EQUIPMENT 


M & I, engineers, drawing upon many years experience, 
designed, engineered and fabricated above unit to meet all 
the exacting service requirements set down in the specifica 


Condensers tions. This heat exchanger is all aluminum except the steel 
flanges on the heads and connections. 
veporerers Three units of this size were furnished to a large Mid 


Jacketed Kettles 
Ribbon Mixers 
Agitators 

Reactors 
Pressure Vessels 
Heat Exchangers 

Reboilers 


28-42 STREET 
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& MANUFACTURERS OF HEAT EXCHANGE 


Western Chemical manufacturer. 

This is one more example why, at Manning and Lewis, we 
insist that: ‘‘Quality Comes First.’’ Let us prove this to 
your satisfaction. 
810, or better still, state all conditions of service for a 
prompt accurate proposal on the heat transfer 


Send for your copy of general bulletin 


equipment needed now in ycur plant 


Manning Lewis Lngene Company 


New managerial appointments in 
Pennsalt Chemicals Industrial Divi- 
sion include: Leslie A. Gillette as 
manager of the Technical Department; 
Dwight L. Miller as chief chemist; 
Otto T. Aepli to head the Analytical 
Section; and George P. Martin to 
be supervisor of Development Engi- 


neering. 


Claude O. Stephens 
elected president of 
Texas Gulf Sulphur 
Co. Stephens has been 
associated with Texas 
Stephens Gulf since 1932 

Clarence W. Shonnard joins staff 
of Tonawanda, N. Y., laboratories of 
the Silicones Division, Union Carbide 


and Carbon 


D. H. Killeffer receives the first 
James T. Grady Medal, given by the 
American Chemical Society for dis- 
tinguished reporting of chemical prog- 


ress. 


Joseph A. McDonough recently 
joined the process development staff 
of the Research and Development De- 
partment of the Procter & Gamble 
Co. E. O. Korpi has been named 
manager of manufacturing and prod 
uct development of P&G's Food Prod- 


ucts Division 


John J. Miller appointed general 
manager of the Alumina 
Division of Olin Re- 
vere Metals Corp. Be- 
fore joining Olin Re- 
vere, Miller was assist- 
ant chief engineer in 


charge of chemical en- 


Miller 


gineering for the Alu- 
minum Co. of America 


Promotions at Monsanto Chemical 
Co. include: Charles A. Magarian to 
group leader of the industrial resins 
group, Research Department, Plastics 
Division, Springfield, Mass.; W. E. 
Weiner to assistant director, Central 
Research Department, Research and 
Engineering Division, Dayton, Ohio; 
J. R. Fair, to section leader, Central 
Research Department, Research and 
Engineering Division, Dayton, Ohio 
and R. E. Lenz to assistant director, 
Research 


Engineering Department, 


and Engineering Division, St. Louis 


Raymond Stevens, president of 
Arthur D. Little, Inc., has been named 
as one of two men to head the Gordon 
Research Conferences this vear. Also 
named was Robert W. Schiessler of 
Socony Mobil Laboratories, Paulsboro, 


| 
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The 


ment of 


for use 


years. 


tant co 


guided 


variety 


mater 


radical 
The 
finds a 


dynami 


If y 


center 


ment, 


citizen, 
these fields at this well established 


PIONEERS IN 
PROPELLANTS 


Jet Propulsion Laboratory 


has been engaged in the develop- 


solid and liquid propellants 
in rocket and guided missile 


propulsion systems for the past 17 


Pioneering achievements in 


both these fields have led to impor- 


ntributions to the nation's 


missile program. 


The propellant field offers a wide 


of problems to the chemist 


and chemical engineer. The search 
for new propellants, the stabiliza- 
tion and synthesis of high energy 


ials and the control of 


physical properties and combustion 
demand talents in physical, organic, 
inorganic and analytical chemistry. 
Special emphasis is placed on com- 
bustion, polymers, synthesis, free 


studies and kinetics. 
chemical engineer, at JPL, 
n unusually broad scope for 


applying his knowledge of thermo- 


cs, heat and mass transfer, 


fluid flow and general processing 


techniques. 


ov are interested, a U.S. 
and qualified to work in 


of research and develop- 


send your resume now for 


immediate consideration. 


Job Opportunities Now Open... 
PHYSICAL CHEMIST * METALLURGIST 


CHEMICAL ENGINEER 
PHYSICIST * CHEMIST 


JET PROPULSION 
_ LABORATORY 


A Division of 


oe Institute of Technology 


PASADENA + CALIFORNIA 


A CENTER OF GUIDED MISSILE 
RESEARCH AND DEVELOPMENT 


New president of 
Sabcock & Wilcox is | 
M. Nielsen, for the 


execu 


past two vears 
vice president of 
mpany Nielsen 


Balx ock W il 
1924 


tive 
the 
jomned 


Nielsen 


cox 


Edward G. 


Fochtman named super 


visor of chemical engineering research 
it Armour Research Foundation of 
Illinois Institute of Technology, Chi 


nm at 
ind other fine 


cago. Fochtman is a 


mospheric pollution 


parti les research 

Paul L. Raymond, project man 
iger in the Research Division of Na 
tional Research Corp., gives paper on 


ating Inside of Large 
Washington, D. ¢ 


Electrochemical So 


Molybdenum | 
Bore Tubes” at 


meeting of the 


ciety 
Chemstrand Corp 
elects Carl Hoyer 
i vice president en 
vineering Hover will 
tinue a irector ot 
‘ neering Hoyer 


Appointments at Acheson Dispersed 
Pigments Co Harry 
Knox, Jr., as yveneral work man 
e ot plants in Philadel 
and Xenia, Ohio 


Jr.,a 


mclucte 
ager in charg 
phia, Orange, Texa 
Howard Acheson, 
iger of the Philadelphia plant ind 
Dario Passigli as et of the 
(;sroup m the Re 


works man 


oup leader 
Proce Ss he earch 


earch Department 


and Development 


been trans 


Harry D. Robbins ha 


rbide Nuclear 


ferred from Union Ca 
Co, at Oak Ridge to the Tonawanda 
N. Y., Laboratories of Linde Ajit 
Products Co inother division of 
Union Carbide 
United States Rubber Co. names 
George R. Vila vice-president. Vila 
ill also be yener il manager of the 
company's Naugatuck Chemical Div 
sion 
Robert W. Krebs appointed by 
Ke earch and n 
ninecring as director ot 
t { nicals Research 
1) Kreb 
erl issociate di 
rector of the | Re 
ilies earch Laboratories in 
Baton Rouge, La 
Promotion of Harvey L. Anderson 
t » applied research section leader, Cen 
tral Research Vepartment ha been 
announced by Minnesota Mining & 
Manufacturing Co 


ontinuecd page 152) 
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Custom-built bor 
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EFFICIENT 
DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open Impeller Types 


You're sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because each 
pump is custom-made to fit your par 
whatever the consis 


ticular operation 


tency or type of liquid you're moving 


SSV PUMP FEATURES 


@ Pump sizes from 1° to 4" discharge 
openings. 

@ Pump capacities from 50 up te 700 
U.S. GPM. 

@ Heads from 30 up te 220 feet. 

@ Pumps speeds can be varied te sult 
the driving media end operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de 
Pump openings, both 


flanged to per 


sirable position 
suction and discharge, 
mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, of give long service 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces 
sibility. Extra long stuffing box pro 
vides for oversize stuffing. Mechanical 


threaded, 


seal also available for minimum leak 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open 
suit your 


ings, etc are selected to 


particular requirements. 


Write for Bulletin No. 107 


/ 


FREDERICK IRON AND STEEL, INC. 


FREDERICK Est 189O MARYLAND 


15) 


ie 
ipl 
| - 
— 
| 


WAT V-notch Chlorinotor installed at Esso’s Baton Rouge Refinery feeds chlorine at rotes 
up to 500 |bs./24 hr. Unite are available with chlorine capacities up to 2000 Ibs./24 hr, 


NEW V-NOTCH CHLORINATORS, 


used at Oil Refineries, are rugged, 
easy to operate and moderately priced. 


Esso Standard Oil Co. has a W&T V-notch Chlorinator installed 
at their Baton Rouge, La., Refinery. The chlorinator, installed in a 
small shed open to the sun and weather, chlorinates cooling water for 
slime control. 


This type of installation would be considered rugged service for 
other equipment but V-notch Chlorinators are designed for such use. 
They are made of materials that are completely resistant to corro- 
sion as well as weather, They are simple to operate and to maintain. 
In addition, W&T V-notch Chlorinators are an attractive piece of 
equipment, colored green to fit into industrial color schemes. 


For more information about W&T V-notch Chlorinators, send 
for bulletin CD-44. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


HOW TO DETECT 
3 PARTS CHLORINE 
IN A MILLION PARTS AIR 


New W&T Solvay Chlorine Detector* 


detects as little as 3 p.p.m. 
chlorine in a continuous air-stream 
sample. Automatically sets off 
alarm at higher concentrations. 


Write for Publication 50.118 


WALLACE & TIERNAN 


INCORPORATED 
25 MAIN ST., BELLEVILLE @, N. J. 


, Allied Chemical & Dye Corp 


*Manufactured under patent license from Solvay Process Div 


1.55 
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Harvey M. Merker honored with 


title “First Citizen of Detroit” by the 
Detroit Common Council Merker, 
associated for more than 45 years 
with Parke, Davis & Co., has long 
been active in the affairs of the 


A.L.Ch.E 


R. 


by 


Carl Gloskey 
named Metal & 
Thermit Corp. as 
ager of thei 
Development Division 


man- 


Gloskey 


Edward A. Mason has resigned his 
director of at 
lonics, to accept appointment as 
Associate Professor of Nuclear Engi- 
neering at the Massachusetts Institute 


position as research 


Inc., 


of Technology 


New manager of production and en- 
gineering Division, 
Union Carbide and Carbon Corp., is 


R. S. Abrams. 


for the Silicones 


Davidson-Kennedy Associates Co. 


announces that Milton Wingard has 


been appointed vice 
president-technical  di- 
rector and simultane- 
| ously elected to the 
Board of Directors. 
Prior to joining David- 

Wingard son-Kennedy in Jan- 
uary, Wingard was 
project engineer, Chemical Plants 

Division, Blaw-Knox Co 
George F. Kirby, Jr., has been 
elected a director of [Ethyl Corp. 


Kirby is vice-president in charge of 
and has 
been associated with Ethyl Corp. since 
1940. Also at Ethyl, Theodore J. 
Carron has been appointed assistant 


research and development 


director of administration and services 
at Ithyl’s Research and Development 
Laboratories in Detroit 
Armour and Co 
John A. King 


as director of research 


names 


King has specialized in 
industrial research in 


the chemical and phar 


King 


maceutical fields 


Houston, Texas, 
A, An- 
derson will be research group leader, 
service section, and Irwin Politziner 
he 


process laboratory 


Continental Oil Co., 
announces two promotions 


will research chemical engineer, 


(More People on page 154) 


| 
| 
| 
vie 


Need Adjustable-Constant 


Flow Rates? =. firviy. USE THE Simplest METHOD 


DON'T TO APPLY LOW SPEED POWER 
Build a 
System... 


SYNCROG EAR 


THE INTERNALLY 
GEARED MOTOR 


* KATES Direct-Acting Flow Rate Regulators are 
complete in themselves, requiring no outside connec- 
tions except inlet/outlet piping; for light slurries, clear 


liquids, and many suspet.sions; hold constant flow de- ‘ 


Economy may not be your principal reason for selecting 
a Kates regulator, but added to the single-unit compact- 
ness and no-hunt, no-lag features it is certainly a valued 
extra. And you will save on maintenance, too. Kates 
regulators are designed to eliminate wire-drawing, and 
the only packing is on the infrequently-used dial stem. 


Write us for more details on the unique operating prin- 
ciples and practical design features of Kates flow rate 
regulators. But first, here are some of the problems that 
Kates has solved for others — economically. 


PROCESS WATER CONTROL 
_6 Pressure of most plant water 
PLANT fluctuates badly whether it 
WATER comes from city mains or in 
SUPPLY plant pumps. If you need select- 


ed-constant flow, from 0.02 to 
476.0 950 < 550 GPM, DON'T build a sys- 
GPRM. GPRM. PRESSURE tem. Install a Kates 


BLENDING CONTROL 


PROPORTIONATE 


a 


Where many ingredients go into 


Res ., one blend, and — im exact The U.S. Syncrogear “packaged” assembly includes a 
»roport 
proportion, a control system for high speed motor, an enclosed sealed gear-train, all mounted 


kK ( each ingredient would cost plen 
K} ty ates conte poe h in a single case which saves space and eliminates the 
re) 5 « ‘ At 
dst ; 10.9 GPM feed does the job inexpensively, ungainly appearance of complicated hookups 
—(K) +t and each unit can be reset for More and more manufacturers are using Syncrogears on 
a blend change their products to improve appearance and increase salability. 


57.8 GPM 


PRESSURE FILTRATION CONTROL 


As filter cake builds up, a con- 


stant valve-jockeying is needed 
} to smooth out flow. A Kates 
control in the effluent compen- 
te sates for rising pressure drop, U.S. ELECTRICAL MOTORS Inc 
keeps filter at best rating P.O. Box 2058, Los Angeles 54, Calif, or Milford, Conn. 


Send Syncrogear Booklet 
Write for Technical Bulletin — TODAY manee J 


W. A. KATES COMPANY 1 
Department A. AdORE 4 
c es 430 Waukegan Rd. zone tate 


Deerfield, 
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Gerald J. Bayern, ly senior 
the chemical engineer Nn market analyst tor Chemical 
"aT °f- and Dye's Barrett Division in New 
A York, becomes manager of market re- 
MARKETING earch tor W K. (srace Research 
and Development Divisior 
Alexander N. MeFarlane, vice 
- pre sident and general Howard H. Elliott, a. 1s new 
sales manager of Corn member of the sales staff of Norwood 
Products Refining Co., Controls. Llhott was previously asso 
elected president of ciated with the Westinghous« \tomic 
Corn Products Sales Power Division and with the Chemical 
¢ (o McFarlane has Plants Division of Blaw-Knox 
William L. Root, 3rd, has joined 
| nee 1934 the tethlehem Foundry ana Machine 
f Co. and will represent them tor chemi- 
Fred K. Shankweiler assumes posi cal process equipment sales. Root was 
ae " tion as director of sales of the Cellu formerly a sales engineer with Sim 
a? lose Products Department of Hercules plex Valve and Meter Co 
Powder Co 
Appointment is announced ot 


Iwo new sales appointments at Galt as West Coast marketing man 
Archer - Daniels - Midland Co. are ager for General Electru Chemical 
: Ba AGILE igs George P. Woodward as manager Materials Department 
‘ 
4 of the Philadelphia district sales of 
John F. Babbitt, 


é fice, and William A. Weiss as tech 
R formerly with the Gas 
nical sales representative in the In f 


Process Division 


Polyethylene dustrial Cereal Products Department the Girdler Co 


Alfred E. Mohan joins the Milton pointed sale engineer 


Atmosphere Scrubbers Roy Co., Philadelphia, as member of in New York office of 


the sales-engineering staff Babbitt Chemical Construction 


Corp 


Christopher P. Blakeley appointed 
e- . engineered and chemical products engineer in the 


built to specifications Boiler Sales Department of Hagan Nec rology 


P Chemicals & Controls, Inc., Pittsburgh 
‘rank Skrek, 44, district head, 
fami ted i Director of sales in newly-created / 2 ) 
contamina or : Merck & Co., Danville, Pa 
Resin Products Department of Cela 
nese Corp. of America’s Plastics Divi Charles L. Campbell, 6%, retired, 
13%" die- sion will be Charles W. Proudfit. formerly associated with k. B. Badger 
meter scrubbing towers remove hydro- Devid A. Ed d — : & Sons Co 
fivoric and hydrofluosilicic acids and avid A. named plastics 
sulfur dioxide gases at temperatures of technical sales representative in Akron, Kent R. Fox, 70, manager, sales 
100° F. from fumes and vapors caused Ohio, area for Naugatuck Chemical development, Organic Chemicals Divi 
by Division, United States Rubber Co sion, Monsanto Chemical Co 
tanks. Acids which are remove ring 
a poe! be rp pe to the B. F. Goodrich Chemical Co. ap Charles F. Boschen, 41, chemical 
the rae into éPOnts Harry J. Glutting as Geon supervisor, I, Du Pont, Deepwater, 


the plant atmosphere sales representative N. J 


For corrosion-proof industrial exhaust 
and atmosphere cleaning systems or 
components that offer these advantages. 


LIGHT WEIGHT 
EASIER INSTALLATION TRY “TP” (Thermal Precipitation) 
LONGER SERVICE LIFE PRECISE 
MINIMUM MAINTENANCE DETERMINATIONS 
@ HIGH IMPACT STRENGTH 
Contact American Agile or send in your 
biveprints for a quotation. 


7" Write for detailed literature 
pk featuring ventilating and ex- 
haust systems 


AMERICAN AGILE Corp. 


5461 DUNHAM RD. @ MAPLE HEIGHTS, O. 


Acknowledged pio 
neers in the welding 5 DIFFERENT MODELS employing Continuous Oscillating or Gravimetric Methods. For obtaining 


and engineering of ACCURATE samples, use The FICKLEN Method. Tell us your dust problems 
structural plastics. Joseph B. Ficklen, t11, 1848 East Mountain Street, Pasadena 7, California 
“T P” Engineers for 20 years. 
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ERTEL 


LABORATORY 


Citinder Type 


ILTERS | CHEMICAL 
ENGINEERS! 
WHEN YOU NEED PRECISION — 
SPECIFY WILMAD PRECISION BORE TUBING! 


* Whether the job you're working 
on is design, testing or processing, 
you get moximum precision when 


Illustrated above, left to right: Model 9; 
Model 10; Model 21 and 21-1 


x | Ideal for use in borometers, 


+ + 


bearings, manometers, rotamete 
tubes, burettes, viscosimeters, and 
hundreds of other applications 


@ The Ertel Cylinder Type Laboratory 
Filter is one of the most important 
pieces of equipment in hundreds of 


modern laboratories throughout the 
world Available in either stainless tw Made in vorious shapes and 
steel, hard rubber, plastic, or brass sizes squore, rectangular, hexoa 
nickel plated material, to meet all fil- 
gonal and tapered Special shapes to 
One of the features of the filter is that MODEL E.1 FILTER in brass meet your requirements Available in 
it will accommodate any type filter nickel plated of stainless 4 Pyrex Brand, Vycor Brand and most 
medium. Construction permits refill steel. Holds one 10° dia ’ : 
without disassembly Thumb screw filter sheet. Shipped with of the electronic glasses 
permits raining or lowering the unit to pump and motor. For lab etail tol 
accommodate various height vessels. or 5 to 10 gallon batch use » | +. Send today for detailed cote °9 
ERTEL ENCINEERINC 
CORPORATION 

KINGSTON 4, NEW YORK 

Branch Office & Showroom Located in New York City 

wees COMPLETE LINE OF GLASS COMPANY, INC. 


LAMDISVILLE, 


Liquid Handling Equipment 


WELDED CHEMICAL VESSELS 
IN ALL SIZES AND TYPES 


For three generations, COLE has been supplying the chemical 


processing industry with tanks, vessels and steel plate structures 

Elevated Tanks, 
they could depend on. Whatever your needs — pressure vessels, Proseure Vessels, 

emical an 

elevated tanks, digesters, diffusers, lumber treating cylinders—we Processing 
Equipment trom 

have complete facilities for constructing in carbon or stainless steel, Aluminum. 

Staint 

aluminum, or special alloys... . Take advantage of our 103 years pm way eae 
of specialized knowledge and experience. Write for Tank Talks. 


Established 1854 


R. D. COLE MANUFACTURING CO. 
NEWNAN, GEORGIA 
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© Accomodates Standard Ertel 
| 
as any other type filter media 


CLASSIFIED SECTION 


Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


CHEMICAL’ & MECHANICAL ENGINEERS 


are offered opportunity to advance 
professionally in diversified growth company 


CH, N, AIR PRODUCTS 
wee * 20/4 10 YEAR GROWTH bd 
> Cc, H, = 10 4 
LIQUEFACTION 
H 0 
? He co 1948 1957 


LOW TEMPERATURE PROCESSING 


The Company is the leader in the engineering, design, 
manufacture and construction of plants and systems for 
the separation of gases such as Oxygen, Nitrogen, Carbon 
Monoxide, Hydrogen and other low boiling building blocks 
of the chemical industry. We must expand the entire organ- 
ization to meet the increasing demands of the steel, metal- 
lurgical and chemical industries, and for national defense. 


Selected Assignments 


* PROCESS DESIGN ENGINEERS 
* RESEARCH & DEVELOPMENT ENGINEERS 
* PROJECT ENGINEERS 
* ESTIMATING & ECONOMIC EVALUATION ENGINEERS 
* MECHANICAL ENGINEERS 
* DESIGN ENGINEERS 
* CONSTRUCTION ENGINEERS 
* FIELD OPERATIONS MANAGER 
* OPERATING SUPERINTENDENT 
* MANUFACTURING & PROCESS ENGINEER 
* SALES ENGINEERS 
AIR PRODUCTS, INC., situated in Eastern Pennsylvania at the 
foothills of the lovely P mM tains, with ready access to 
three fine universities as well as other cultural and recreational 
facilities, offers you... 
1. High professional salary scale. 
2. Compeny paid advanced educational program. 
3. t dical and life insurance program. 
4. Bonus and profit sharing opportunities. 
5. Fine retirement plan. 
At AIR PRODUCTS you will work 
with recognized leaders in the industry 


Send resume in confidence to Mr. E. J. Strobel 


Air Products 


« « INCORPORATED 


” 
a 
a. 
a 
= 
=a 
a 
a. 
= 
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P.O. Box dood Allentown, Pa. 
EXCEPTIONAL HIGH SCHOOL 1 Chemical Sales Engineer experienced 1 
SCIENCE TEACHING l for field and laboratory work in acid j 
OPPORTUNITY proof construction, acidproof masonry 
New Science Department, community cements, process and linin 
intensely interested in developing 1 —Opportunity in an equates fiele 1 
strong science department because of with an established manufacturing a 
mining and chemical processing in ! construction company ! 
dustries, Salary if B.A. plus 24 and 1 Salary open, location Philadelphia, send | 
5 years’ teaching experience, $6100; | full details to | 
if M.A., $6500 Bietrict housing, low 
rental | RALPH V. RULON, INC. I 
Write Superintendent, Trona Uni | 3900 N. Second Street | 
fied School District, Trona, California, | 
for complete information | Philadelphia 40, Pa | 


WHAT 

major 
organization 
offers 
continual 
original 

work 
assignments? 


For the answer, 
turn to page 12. 


ECONOMIC EVALUATION 


Expanding Economic Evaluation Depart- 
ment reporting to top management 
needs manpower to evaluate capital 
expenditures. Applicant should have 
a Chemical Engineering Degree and 
some plant experience plus MBA or 
equivalent in business training, cost 
estimating, or evaluation experience 
Will consider June graduate in MBA 
if plant experience has been obtained 
between BS degree and graduate 
work 
Send résumé and salary history to 

Employment Manager 

Atlas Powder Company 

Wilmington 99, Delaware 


PROCESS EQUIPMENT 
ENGINEERS 


Required for responsible positions in 


our Sales and Engineering Departments 
to design towers, pressure vessels, and 
heat exchangers. Minimum require- 
ment—Engineering Degree 
Phone or write 

4. R. Piersol 


Downingtown Iron Works, Inc. 
Downingtown, Pennsylvania 


| 

; | DESIGNERS 

| | 


DO YOU HAVE A NOSE FOR O. R.? 


You wouldn't believe that a submarine hunt could develop into a 
profession, but it did. Nor that the “thinking” of a gambler would end 
up as a stalwart tool of this same profession, but it did. The profession 
is Operations Research. 

In our organization we are taking these quaint items in stride as 
we use O. R. Cautiously at first, then more enthusiastically, we have 
found that the ideas really work. We have found that the use of 
electronic computers is helping us design plants much faster. In fact, 
we feel justified in hailing the use of the electronic brain as a major 
break-through in engineering work. We need the help of mathema 
ticians and mathematically inclined chemical, mechanical and electrical 
engineers in this work. 

We have found that math can be both “long-hair” and practical. 
Linear programming, the Monte Carlo technique, statistics, computing, 
servo-mechanism theory and queueing theory are helping to solve 
hitherto insolvable problems. In fact, we feel so good about this whole 
business that we have recently set up an Operations Research Section 
to do professional snooping. 


We need men to fill it: 


—who look forward to wrestling with new ideas 

—who don’t mind reaching way back into the rarified realms 
of modern mathematics for the tools needed to solve prob- 
lems 

—who won’t accept the traditional way of doing things as final 

—who have the patience to collect data, puzzle out their mean- 
ings, spin mathematical hypotheses and test them out on 
computers 

—in short, technical men who welcome adventure—physical 
and mental. 


If you are interested in this kind of work, write us. We represent 
a large, integrated company in the oil industry. Here is opportunity 
on the ground floor in a new exciting and rapidly growing profession 
Please address your letter to Box 1-5. Care of CHEMICAL ENGI 
NEERING PROGRESS. 
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ORO ANNOUNCES 
CHALLENGING OPENINGS IN 


OPERATIONS 
RESEARCH 


Operations research is a fast growing and prac- 
tical science attracting some of the best brains in 
the country. Its future is unlimited. If you want to 
join a group of pioneers in this new and exciting 
field, we invite you to investigate the openings 
available on our staff. Men required must be ca- 
pable of thinking creatively, must be able to work 
on their own and within a group, and must be 
keenly interested in finding answers to practical 
problems. 


ON OUR PART WE OFFER: 
/. A record of experience in operations research, 
out-distanced by perhaps no other organization. 


| 2. A scrupulously maintained professional ap- 
proach and atmosphere. 
3. The team approach to problem solving. On each 
team are representatives of varied disciplines — 
sometimes three, occasionally as many as a dozen. 
4. Fully equipped digital and analog computing 
facilities. 
5. ORO occupies several buildings in Chevy 
Chase, Maryland, one of America’s most attractive 
suburbs. Pleasant homes and apartments in all 
price ranges are available for rental or purchase. 
Schools are excellent. Downtown Washington, 
D. C., with its many cultural and recreational 
advantages is but a 20-minute drive. 
6. Favorably competitive salaries and benefits, 
extensive educational programs, unexcelled leave 
policy. 

FOR DETAILED INFORMATION, WRITE: 
Dr. L. F. Hanson 


OPERATIONS RESEARCH OFFICE 


|joro| The Johns Hopkins University 


7100 CONNECTICUT AVENUE 
CHEVY CHABGE 16 MARYLANO 
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assume responsibility 
for project ranging to 3 
| million dollars. Ineludes de- 
| sign and estimating—equip 
ment selection and procure 
} ment—scheduling and coor 
dination of construction 
start-up operations. Would 
be situated in recently formed 
Chemical Plant Engineering 
Department. } 


REQUIREMENTS 

e B.S. in Chemical or Me- 
chanical Engineering 

e A minimum of 10 years ex- 
perience. 

e Five years as project engi- 
neer in process industry in 
chemical plant design and 
construction 


; 
| 


W with vrowth com- | 
pany in the new Pitts 
burgh, famous for its expand 
ing civic, educational and | 
recreational facilities 
Write or call 
| J. F. Lovett 
Supvr., Design & Estimating 
Chemical Plant Eng. Dept. 
Pittsburgh Coke & Chemical Co. 
Pittsburgh 25, Pa. 
Spalding 1-4400 


Heat Transfer 
Engineer 


Young man 28 to 40 years capable 
of design, rating and sales of heat ex 
changers. Established fabricator 
cated in $.W. City of 300,000 

Reply stating full particulars as to 
education, employment background and 
qualifications 

Salary commensurate with experience 
ond ability. All replies kept confiden 
tial. Reply to box No. 2-5 


| 
} 
| | 
| | 
| 

1 | 


PROCESS ENGINEERS 


e Design 
e Instrumentation 


Development 
(Methods & Data) 


CAREER OPPORTUNITIES IN 
SOUTHERN CALIFORNIA 


for men with experience in these fields 


for petroleum, petro-chemical, or chem- 
ical plants 


OFFERING MAXIMUM 
OPPORTUNITIES FOR 


Utilization & recognition of individual 
initiative & ability 


Broad responsibilities rather than 
narrow specialization 


| 
| 


results. 


Experience with a wide range of 
processes 


Liberal salary ranges, profit sharing, top 
benefits, & ideal working conditions. 


Submit resume of training, experience, 
and work references to: | 


The | 

FLUOR 
CORPORATION, LTD. 
ENGINEERS—CONSTRUCTORS | 


2500 S. Atlantic Bivd 
los Angeles 22, Calif. 


P. O. Box 51 


| ESSO EXPANSION 
NOW REQUIRES 


SCIENTISTS AND ENGINEERS—for Operations 
Research projects throughout the Jersey Standard in- 
terests. These involve the study of terminal operations, 
transportation, and inventory control problems. Such 
studies typically mean one or more field trips to collect 
basic data and to define the problem; analysis of the 
data to develop “mathematical models” of the prob- 
lem; close work with the client to incorporate the 
results of these studies, and finally, follow up on the 


Esso Research Center 
Employee Relations-C 


Give full details of education, experience, desired salary, avail- 
ability date and references. All inquiries will be considered 
promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary—Standard Oil Company (N.J.)) 


Linden, N. J. 


CHEMISTS, 


Westinghouse is actively engaged in research 
and development in the field of high-temper- 
ature stable inorganic electrical insulating 
materials capable of operation at more than 
600°C. Additional openings exist for men 
with experience or interest in ceramics, ce- 
ramic cements, synthetic mica and asbestos, 


and inorganic polymers, chelates, etc 
Applicants should be graduate chemists or 


Address inquiries to: 
WESTINGHOUSE ELECTRIC CORPORATION 


Materials Engineering Department 
B. Stuart, Industrial Relations Supervisor 
East Pittaburgh, Pennsylvania 


CERAMIC ENGINEERS, or 
CHEMICAL ENGINEERS 

to develop inorganic high-temperature 
electrical insulating materials 


engineers preferably at the Ph.D. level, or 


equivalent in training and exper 

Excellent employee benefits 
tion plan, medical insurance, life 
retirement benefits, tuition rein 
plan for advanced studies 


lence 
hospitaliza 
insurance, 
ibursement 


Challenging problems are offered in a pro 


fessional atmosphere — location 


Pittsburgh, Pennsylvania 


suburban 
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An Excellent Opportunity 
IN DESIGN, CONSTRUCTION AND LIAISON 


CHEMICAL OR MECHANICAL ENGINEERS 
FOR DESIGN ENGINEERING AND CONSTRUCTION OF 
PETROLEUM RESEARCH PILOT PLANTS 


Engineers are needed to act as project engineers in a growing company in the field of 
process research. 


Work consists of translating process requirements into completed operating pilot plants and 
includes mechanical design, proper application of equipment, instrumentation, cost estimation, 
scheduling, materials procurement, field supervision of construction, initial operating shake-down, 
and new equipment development. 


Experience in any of the above fields is desired with the ability to direct the work of others 
and to deal with a professional research staff. Excellent opportunities for advancement. Salary 
commensurate with training and experience. 


Give full details of education, experience, desired salary, availability date and references. 
All inquiries will be considered promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Affiliate—Standard Oil Company (New Jersey)) 
Esso Research Center, Employee Relations—C P. O. Box 51, Linden, N. J. 


ESSO RESEARCH LABORATORIES 


Participant in Research and Development Projects of Standard Oil 
Company (New Jersey) 


BS, MS and PhD CHEMICAL ENGINEERS needed in expanding petrochemical 
and fuels research and development program. Excellent facilities include wide range of pilot 
units from bench-scale to semi-commercial size, extensive shop facilities and high-speed com- 
puters for theoretical and process calculations. 


Location—Baton Rouge, Louisiana, a progressive community of 150,000, state capitol, 
home of Louisiana State University and chemical center of the South. 


Give full details of education, experience, date available and references. All in- 


quiries will be considered promptly and held confidential. 
Esso Research Laboratories, Department A 
Esso Standard Oil Company 


P. O. Box 551 
Baton Rouge, Louisiana 


EQUIPMENT ENGINEER Heavy 
SITUATIONS WANTED Age 36 Desire PROJECT ENGINEER—BSChE 1949, age 


Cleveland area. Can handle design, sales 30. Strong background design and project 
A.1.Ch.E. Members installation and operation of most types administration, organic inorganic and 
of equipment Fully qualified, excellent AEC plant projects Some production 
CHEMICAL ENGINEER HSChIEI 1951 record, available soon. Box 7-5 supervision and development experience 
Family Six years varied experience in — - | Desire responsible project engineering 
production supervision, process engineer WORKS ENGINEER-—B.ChE. ‘51, married | position offering growth potential. Box 
ing, process development, and technical age 35. Three years’ process, project and 6-5 
service Desire position with greater re instrument engineering, two years process — — 
sponsibility and potential in process im development. Presently in charge of plant 
rovement, development or operation engineering group. Desire affiliation with 
ox 5-5 . progressive company. Box 8-5 (Continued on page 161) 
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MOUNTAINS 


NEW YORK 
OR 
SAN FRANCISCO 


Offers immediate long range 
opportunities for 


ENGINEERS 
Chemical—Mechanical 


Process or project experience in refin- 


Libera! relocation sllowences for you 
MOLECULES 


petrochemicel or chemical fields 


Send resume to 
Manager of Employment & Placement 


You can put together 

a fascinating career 

in the challenging field of 
POLYMER RESEARCH — 
exploratory research, | 
development or evaluation. | 


BECHTEL 


Engineers and World-Wide Builders 
for Industry 


220 Bush Street 
SAN FRANCISCO 4, CALIF 


industrial Relations Division 
| 


Chemists 
and | Recruiting Offices in New York, Houston, 


Sen Francisco and los Angeles 


Chemical Engineers 


at all degree levels 
with up to ten years experience 
and good scholastic performance 


FACULTY POSITION in Chemical Engineer 


will find ing--September 1957 To teach under 
d graduate courses Preferably under 
the sky’s the limit Salary and rank dependent on training 
and experience. Department of Chemiatr 
with an established leader and Chemical Engineering, Michigan Col 


lege of Mining and Technology, Hougton 
Michigan 
| 


in Chicago suburban area. 


Polymer background desirable 
Chemical Engineering Faculty member 


but not essential. | needed. Rank and salary dependent upon 
write ° qualifications. Send résumé and recent 
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This man 
is looking into 
your future 


How does it look? Rosy? Free of 
cancer? You hope! But hoping isn’t 
enough. Of every 6 Americans who 
get cancer this year, 3 will die because 
science still has no cure for them. It 
will take research . . . lots of research 

. to find that cure. And research, 
let's face it, takes moncy. Pitch in and 
help. Send a generous check . . . right 
now ...to “Cancer” in care of your 
loca! Post Office. 


American Cancer Society 
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SIMPLYTROL 
INDICATING PYROMETERS 


Twenty-one ranges for temperatures 
from —400° F. to + 3000° F. 
Accuracy 2% of full scale. 


Prices 
from 
$20.25 te 
$51.65 


Medel 451; 
4," cleer 
plastic cose, 
© 2000° F. 
with 
murer 
scole. 


FAHEE yp 
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eo 
Rag, 


\ sim PU 


6 other 
sizes end 
case styles. 


Medium resistance (4 ohms per millivolt) ther- 
mocouple millivoltmeter. Compensoted for cold 
junction ond copper error. 

Available with 1% accuracy. Can be thermistor 
compensated for ambient changes. Some styles 
supplied with mirror scales 

Delivery: Mony models in stock. Others, allow 
4-5 weeks. 

Ask for 40-page catalog 4-8 which shows indi- 
cating and controlling pyrometers 
Assembly Products, inc., Chesterland 75, Ohio 

Phone (Cleveland, O.) HAmilton 3.4436 
(West Coast: P. O. Box XX Palm Springs 75, 
California. Phone DHS 43133 or 42453. 
los Angeles: 2336 Mardina St., W. Covina, 
California. Phone EDgewood 9-2670.) 
Booth 1323, Design Engineering Show 
May 20-23, Coliseum, N_Y.C 
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DEAN THERMO-PANEL COIL 
TAKES THE PLACE OF 


PIPE COILS 


Every chemical engineer should know 
that old-style pipe coils are obsolete 
They are usually much too costly. They 
eccupy too much space. They are too 
inefficient and uneconomical. You should 
learn all about the 


PRAN. 


which is far superior in every way to 
pipe coils. 


At the right we show how the Dean 
Thermo-Panel Coil is mace Iw eects of 
metal are welde 
after the sheets are em 
bossed, as shown The 
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WANT BULLETINS? 
We sha © giad t end one r both of 

the bulletins below. Che the square 

juare p out and ma wit ame 

firm name, and address if 

cal our spe 

Bull. 355. 52 pages. Technical Data 

) Bull. 257. Design and Price information 


Backed by 20 Years of Panel Coil 


Manufacturing 
DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 615 Fronklin Ave 
BROOKLYN 38, N.Y. 
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DOW CORNING 
SILICONE DEFOAMER!” 


The most effective defoamers ever 
developed, just 1 teaspoonful kills 
foam in— 


12,500 galions sodium 


bromide solution 


5,000 gallons vat dye 


solution 
2,500 gallons starch sizing 
1,250 gallons black liquor 


You can reduce processing time, 
increase output from present equip- 
ment and lower production costs with 
a Dow Corning Silicone Defoamer. 


Try new ANTIFOAM B 


Stops foaming of even the most 
violent and stubborn foamers 
quickly and economically with a 
minimum of fuss. Many chemical 
processing plants are standardiz- 
ing on this new, more stable and 
easier-to-use silicone defoamer. 
Test Antifoam B in your plant 
and see how it saves time, space 
and MONEY! 


For FREE SAMPLE of Antifoam B 
and full information, address 


Dept. 3017 


DOW CORNING 
CORPORATION 


MIDLAND, MICHIGAN 


53,No. 5) 163 
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Council heard recently one of our representa 
tives to United Engineering Trustees, W. E. 
Lobo, report much progress on Engineering Cen- 
ter Planning .. . It has now been definitely de 
cided that the Thirty-ninth Street building will 
not be revamped but that property will be pur 
chased in New York & a new Engineering 
Center built There will be roughly five 
drives: one, a drive to industry headed by the 
Kelly group second, a drive to members of 
all the engineering societies, to be spearheaded 
by a letter & brochure from the president of 
each society third, a special gifts campaign 
to individuals who might be in a position to 
give more than a usual member donation 

fourth, a campaign to industries & organizations 
in New York City &, filth, a campaign in 
spired by the New York Section when they gave 
$500 from their treasury to the new 
building It is anticipated that 
other local sections from other points 
in the United States and from other 
societies will also contribute funds to 
this drive .. Right now the Real 
Estate Committee of United Engineer 
ing Trustees is in the process of select 
ing sites in New York City. Public 
Relations Committee reported 
through R. L. York at White Sulphur 
Springs on the results of the profes 
sional public relations counsel used at 
the Boston Annual Meeting... As was 
expected, the results were outstanding 
& the Executive Committee was asked 
to make a final financial decision 
for Council on whether protessional 
public relations counsel will be retained perma 
nently Another report from a major com 
mittee was heard—that of the Program group, 
which has for some time been studying its own 
reorganization, the integration of divisions into 
the Institute & a means of steady growth of the 
Program group . The report, which was the 
work of the Program Committee Chairman & 
Vice-chairman, Cotton Coulthurst and Gene 
Smoley; President Rushton; & an Ad hoc Com 
mittee of additional members—George Hol 
brook, W. R. Marshall, D. L. Katz & L. J. 
Coulthurst—came up with a new plan & 
schematic of program organization which met 
with Council's approval. University of 
Houston has a Susdens Chapter News. . . This 
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and, notes 


of A.1. Ch. E. 


first Student Chapter News that I can recall 
seeing just came to my desk & covers in one 
sheet the present & future activities of that par- 
ticular student branch. The Nominating Com- 
mittee has been formed, as noted in the March 
issue of this column... Walter Whitman, past 
president, is chairman . . . Serving with him this 
year will be W. B. Franklin of the Humble Oil 
Company; J. J. Healy, a member of Council & 
of Monsanto Chemical Company; N. W. Krase 
of duPont; Jerry McAfee of Gulf Oil Company 
& another member of Council; H. F. Nolting 
of Standard Oil Company; E. R. Smoley of the 
Lummus Company; & R. E. Vivian of the Uni 
versity of Southern California . . . For Local 
Sections considering sending suggestions to the 
Nominating Committee or forming a petition, 
here is the schedule . . . Nominating Committee 
selections will be made by the week of 
July 14 & candidates will appear in 
the August issue of Chemical Engi- 
neering Progress The first week 
of October is the latest possible 
date for candidates’ names to be 
submitted by petition 
was mentioned in the March col 
umn, please try to get petitions for 
candidates in early . absolutely no 
later than July 15 if sufficient pub 
licity is to be given to them in the 
August issue of Chemical Engineering 
Progress. On the American Sanitary 
Engineering Intersociety Board, of 
which A.L.Ch.E. is a member, recently 
elected representatives are Larry 
Faith, K. L. Swanson, & R. F. Weston. 
A memorial fund has been set up in the name 
of the late Ernst Berl by his wife and son 
Income from the bequest recently contributed 
to A.L.Ch.E. by Dr. Berl’s family will be used in 
a specific area of student activity As of now 
it is thought that the income will apply to the 
student awards given at our annual banquet . . 
The idea of the gift stemmed from a memorial 
dedicated by the friends of Ernst Berl to him 
at the library of the Technische Hochschule in 
Darmstadt, Germany Mrs. Berl & her son, 
remembering the interest Berl had in students, 
felt that support of a student program cf some 
kind would commemorate his activities in the 
United States. Above is shown the plaque 
to Berl in Darmstadt. F.J.V.A. 
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NTPOLLED VOLUME PUMP 


Controlled Volume Pumps shown in the 
diagram above blend four primary varnish 
oils within very narrow color limits, 
Capacity of each liquid end is indi- 


vidually adjustable 


Controlled Volume Pumps ratio and blend 
chemicals exactly...easily...economically 


You can be sure of end-product uniformity when you formulate chemicals 
with Controlled Volume Pumps. 


These positive-displacement pumps continuously maintain fixed ratios 
among all ingredients in a mix. They meter as they pump with an accuracy 
within «1°,. A single pump can have from three to ten liquid ends 


On the pump shown above, for example, one variable speed motor drives four liquid 
ends. Capacities differ for all four liquid ends, yet fixed ratios can be established 
among all capacities. An increase in motor speed produces a corresponding 
increase in the quantity of chemical metered by each liquid end. The exact ratios 
of each chemical to another remain constant. Basic ratios can be changed 

by manual adjustment of stroke lengths on any or all 

four pumping units 

With capacities ranging to 1350 gallons per hour 

per liquid end, Milton Roy Controlled Volume Pumps are 

applicable to both pilot plant and production use. Write milton 

for Bulletin 1253, “Controlled Volume Pumps in 


Process Instrumentation.”’ 


MILTon Roy Company, Manufacturing Engineers, 
1300 East Mermaid Lane, Philadelphia 18, Pa. 
Representatwet « 
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1,000 psi...7OO°F... 
and you've got to mix it! 


Every once in a while, you're likely to bump 
up against a fluid mixing problem that 
looks impossible. 

In case this should ever happen to you, 
consider the job this LiGutNIN Mixer has 
to do at Newport Industries Company's 
fine-chemicals plant, Pensacola, Fla. 

This plant produces USP menthol, NF 
thymol, USP camphor and other pharma- 
ceuticals, and rubber chemicals. The vessel 
you see here is used for gas dispersion. It 
must Operate at 1,000 psi and 700°F, 

The mixer is a standard 5 HP top enter- 
ing LIGHTNIN with a water-cooled stufling 
box designed especially for these pressure 
and temperature conditions. It has been in 
service for more than two years. 

For fluid mixing that does what you want 
it to do—efhciently, dependably, without 
guesswork—call in your LiGHiNnin Mixer 
representative now. You'll find him listed 
in Chemical Engineering Catalog. Or write 


us direct. 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 
send for these helpful bulletins: 


CJ Top or bottom entering; tur [_] Side entering: | to 25 HP ] Quick-change rotary me 
bine, paddle, and propeller (B.104) chanical seals for pressure 
types: | to 500 HP (8-102) [[] Laboratory and small-batct and vacuum mixing (B-111 


(] Top entering; propeller production types (B-112 
types Ve to 3 HP (8-103) [ J Condensed catalog showing f ] Data sheet for figuring mixer 
[] Portable: Ys to 3 HP (B-108) all types (8-109 requirements (8-107 


Check, clip, and mail with your name, title, company address to 


MIXING EQUIPMENT Co., Inc., 199-e Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 10, Ont. 
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